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PREFACE 

ThU ironograph Is one of a series of twelve publications dealing 
with the sciences In two-y^ar colleges. Thtfse pieces are concerned 
with agriculture, biology, chemistry, earth and space sdencest ecdnomljcs, 
engineering, integrated social sciences and anthropology» Integrated 
•»-tural sciences, mathematics, physics, psychology, and sociology- 
Except for the nwnogr^ph dealing with engineering transfer programs, each 
was written by staff associates of 4he Center for the Study of Conwunlty 
Colleges under a grant frctn the Matlonal Science Foundation (#SED 77- 
18477K ^ ' ' 

In addition to the pi;1mary author of this monograph, several people 
were Involved in Us execution. Andrew Hill and William Mooney were 
Instrumental in developing some of the procedures used in gathering the 
.data. Others involved In ta.>ulat1ng information were Miriam Beckwith, 
•Jennifer Claris, William Cohen, Sandra Edwards, Jack Frledlandjgr, 4nd . 
Cindy Issacson. 

Field Research Corporation In San Francisco, und^r the direction of 
EleanoV Murray, did the computer runs in addition to printing the 
Instructor survey employed in that port^orj of the project dealing with 
Instructional practices. Bonnie Sanchez of the ERIC Clearinghouse for 
Junior Colleges and Janice Nev*nark, Administrative Coprdfrtator of the 
Center for tbe Study of .Comnunity Colleges, prepared the materials 'for 
pub'i Ication. CJ^men Mathenge was responsible for manuscript typing. 
Jennifer Clark did the final compilation of the various bibliographies 
for each mcjnograph, 

Florence B. Brawer coordinated the writing activities and tfdited 
each of the pieces. Arthur Cohen was responsible for overseeing the 
entire project. 

In'^iddltion to these people who provided so much Input to the final- 
Uatlop of- this .product, we wish to thank David Henke of California 
State University at Northridge and John Bowen of Cuesta College who 
reviewed the manuscript and Ray Hannapel and Bill Aldrldge of the National 
Science foundation, who were project monitors. 

Arthur M. Cohen Florence B. Brawer 

Project Director Publications Coordinator 



SCIENCE EDUCATION IN TWO-YEAR COLLESES: ^ 
EARTH AMD SPACE 

« 

Earth and soace science impinge on our daily life. The energy- 
Droducing potential of the earth's surface has become tne subject of rag- 
inq national deDate by politicians, tne oil industry, and the general 
public. The we^^ther affects our da^i^y activity. Space and ocean explora- 
tion continue unceasinqly c^nd territorial disDutes are as prevalent today 
AS tinev have been historically. This aniount of activity places an im- 
oortr^nt educational r<?sponsibility on the earth and space sciences. 

Two-ye«r coljeges are an important setting for e<»rth and spajce science 
education. They enroll one-third of all students in higher education— 
more than four million students. According to most recent figures, 40 per- 
cpnt of all first-time, full-time students attend two-year colleges* 'V/hcn 
part-time students, and students enrolling in the two-year* col lege concur* 
rently with or subsequent to their enrolling in a senior institution are 
taken into a.ccount, the number of first-ye<*r students >.aking two-year 
colleqe courses aoproxlmates two-thirds of all college freshmen* 

In response to Its open-door oolicy, an extremely diverse stu(t|nt popu- 
lation attends thf communitv college. They enro^ll in a wide range of courses 
and programs (transfer, occupational, remedial, conmunlty service, and ter-- 
minal degree). This sl2e and diversity have implications for earth and ^ 
space science^ education, for structuring the earth an^ space science cur- 
rlculum^ and for presenting earth science material to studepts. 

As oart of a National Science Foundation (NSF) sponsored study of 
science f'ducation In ^f^pnun1t^/, junior and technical colleges in the United 
States, this monogVaph explores earth and space science education. The 
studv', conducted Pv the Center for the Study of Community Colleges, was 
df>">H}npi1 tn orovidp a (,(Wi')r^*hens i picture of science cunriculuw and in- 
■•. M-,f. A* »»*..t.iture rt^j/iew of the most Important reports of two-year 
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colleaes' science ed^;at1on was conducted to determln^what was already 
knoVIn about currlcul whynd Instruction in the s^.lences. Curriculum data 
(e.g., programs, course offerings, and prerequisites), for the 1977-78 
► academic year were gathered from the catalogues and cl^s schedules of 
a representative national sanple of 175 colleges. A sample of science 
Instructors for the 175 sainple colleges were surveyed to determine in- 
structional practices and to obtain some information about the faculty. 
This information was collected to serve as a basis for investigating 
deve.opinq trends in science education and to document the current col- 
lege efforts in various fields of study. 

The areas within earth and space science which are treated in this 
monograph are geography^ geology,^ astronomy, oceanography, meteorology, 
and interdisciolinary earth science. Since more materials were available* 
in geolooy than in other, areas, the literature review is dominated by 
that field. The iloumal of Geoloc^ical Educa tion provides the most fertile 
ardna for information*. Periodically the journal provides a listing of 
resources and references in the<»earth sciehces (Wall 4 WalT^ 1974, 1975a, 
1975b}. The Journal of G eography ofiers geographers examples and sug- 
gestions of tc^ach^ng apnroaches. Astronomy, however, -does »not have a 
single forum for ^information on astronomy education. Each of the dis- 
ciplines does have committees and t^sk forces that examine curricular and 
Instructional issues, e.g,, the Council or. E(J^ucation In the Geological 
Sciences sponsored by the American Oeological Institute (e,g., Holland, 
1971) an^i the Conmission on College Geography sponsored by the Associa- 
tion of American Geographers. T^e^status of earth sciences in a partic- • 
ular statt^ nviy aKo occasional ly" be treated (Baker|^1976; Musa, 1970). 
In addition, annotated bibliographies have been published ("Mayer & W*^ll, 
1972a, b,r). 
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PART I 

EARTH- AND SPACE SCIENCE CURRI.CUIW 

Any consideration of icurrlculum must take Into account several 
features that distinguish the comprehensive conmufilty college from four- 
year Institutions. The first characteristic concerns the multiple 
missions of the two-y^ar college. In addition to programs designed for 
students transferring to four-year colleges* programs are provided for 
termii^al students Interested 1n^ general education, for students In 
occupational or vocational fields, for students requiring remedial work 
to nrepare to enter transf^ or occupational prodrams, and for non- 
deqree students desirinq cultural, recreational ♦ or coimunlty interest 
courses. "» » 



A second distinctive feature of the community college* Is the trans- 

* . ' * ■ 

format.! on- In Its student body. For example, the number of students en^ 

rolled In occupfit lonal programs has increased fron^ 13 percent In 19$^ to 
50 'percent in 1976 (AACJC, 19/6) and Lombar>r (197^) even rtotes that "It 
Is not unusual to find colleges, even entire Jtate systems, where occupa- 
tional enrollment* exceed transfer enrollments" (p. M). The- number of " 
students participating In nj^n-credlt courses or programs Increased over 

100 percent In one yeaP (1.5 million In 1975 and 3.2 million In 1976). 

f ■ '• i 

The fact that In 1976 as many, student enrolled In non-/:redlt as credit 

4jrograms (Lombardl, 1978) prdvldes further evidence of these changes. oc- 

curring in commun i ty .college programming. Changes In the composition 'Of 

the student population Uself Include increases In the number of part-' 

time students., students over twenty-five, women returning after extended 

absence, senior xltlzc^ns , students from ml^norlty groups, and acacf^mlcally 

"underprepared" students (Knbel I., 1973) . Traditional full-time students 

enterlr^g the community college directly from high school account for only 

20 percent of the enroPments* 

A third distinctive characteristic sof the community college concerns 
the nontradl t lonal course-taking patterns of its students* The community 
college curriculum no longer reflects the classical, coherent, integrated, 
planned programs; students drog^ In and. step out, change majors, and begin 
programs without compjeting them (Cohen* 1979). 

These characteristics pose dilemma for the earth science curriculum. 

Who should t^e curriculum serve? Should separate introductory courses be 

offered for majors and nonmajors? Shou^d earth science courses be geared 

toward the transfer institutions or be adjusted for less academically 

prepared students? The literature begins to indicate how the earth sci- 
/ 

/ences have addressed these questions. The report of the Curriculum Study 
data, wh Ich, fol lows , compares these data with finding? reported in the 
literature. ^ 
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THE LITERATURE * 

Geology * \ 

• Whl^e a student at* the UnlversUy of Edinburgh In 1825. Charles Darwin 
attended a field lecture of Professur Jameson J:hat so bored him he ^as 
noved to write, "the sole effect produced oa me was the determination never 
as 1-)ng as I lived to read a bpok on geology or In any way study the sci- 
ence." Since then., geology instructors have .gone to great lengths to. 
Interest and excite their students In the science* and geological educators 
toclay are still largely responsible for their students* decisions to con- 
tinue 4n the field. 

Rhodes (1975)Sn)v1des a good overview of the factors Influencing geo- 
logical education: changes In employment ^trends* financial stringency, 
general college enrollment declines. Increased accountability, decline In 
3tudents^ overall high school prM^ratlon and grade Inflation. In the 
late 1950$, peak oil reserves causlh jlayoffs of exploration geologists, 
which was then geology's mador source of employment. This can probably 
be pinpointed as the beginning of the trend to seek jobs In academla, and 
th$ expjinslon of departments at a much greater pace than student need 
(Tomlkel, 1972). 

The launching of Sputnik directed governmental attention to science 
education but funds were channelled Into physics, chemistry, and mathe- 
matics. A decrease In geology majors and cutbacks In course offerings 
followed. The Council on Education in the lieologlca.1 Sciences (CEGS) 
looked Into ways and means to luring about an-'Tinpn^vement In undergraduate 
geological education.^ This program, conducted by the American Geological 
Institute, became cne of the most Important sources of Information, 
evalurftlon, and the development of educational materials for Earth Sci- 
ence In the'1960s,* In addition, the Earth Science Curriculum Project's. 
(ESCP) attempt to create a potential geology major pool among high school • 
students opened up ^ new area of employment for teachers (Romey, 1970, 
1971, 1972) and was partly responsible for a rise In undergraduate geol- 
ogy students In the mid-1960s. In the late 1960s financial stringency ^ 
forced geology's economic (Jependence on qeneral studies and departments 
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education (Tonilkel , ^57?)^ - The energy crisis along In the i\^70's demand 
Increase in individuals w^lth a sound gjsolcrgy> bacl<ground (Hend^r^on, 

.^Within .the college departrients , other fao.ors Influenced theVcurrlc- 
uluin. A survey of CEGS on vital ski lis' to geologists and their. se',y- 
rated ^tomp^tence pointed out many area|« of strength and weakness In 
courses #nd programs '{Reeves & Delo, 1<J70) . The trend toward quantlf^a- 
tlon made mathematics skills more Important and Interdepartmental solutions 
to problems resulted- In Interjdlsclpl Inary courses and^'programs. In the , 
late I960's the social revolu. on was reflected In a greater f lexlbll I ty\ln 
Instruction and exper Imentat Ion, wi th course scheduling, attracting many 
students who otherwise would ne\jer' have attempted a geology class. Changes 
In departmental emphases In the 1 1970' were caused . by recent advance's and 

' . , \ ^ ' ' * V 

spcietal need for specialists, especially in such aii^eas as water resources, 
maCerials research, economic, urban, and envi ronmental geology . ^ 

Under the auspires of the Council on Education In" the Geological 
^ Sciences V Bowen (1972) and Rhodes et aU (1971) each provide perspec- 

tives On the develoDment of geological curriculum. In addition* the \ 
Earti> Science Teacht^r Preo^ration Project (1972) describes imovatlve 
curriculum developments. Issues discussed include:- departwntal require- 
tnents in courses and credit hours\ core program offerings, the role of. 
related sciences (Rhodes et al.,, 1971), degree of pennfisable specializa- 
tion, articulation with four-year transfer institution^ (Oennlson, 1972). 
current necessary ski Us, and anticipated future needs (Reeves & Dele, 1970). 

.According to Ridky and Stoever (1978), "despHe the fact that more 
than one hi ired and fifty million dollars has been soent over the past ** 
two decades in federally stimulated science course improvement programs, 
there continues to be an obvious absence of a definable and well founded 
model of curriculum development" (p. 62). For which students Should 
classes be dosioned? Decisions need to be made to decide whether to 
<^x{.it» the Qf'n»^ral humanities student with the philosophical concents of 
Hf^oloqlval t1m(» and the effects of the search for minerals on human 
history or to provide d rigorous scientific and mathematical base for 
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co„t1n„,n, ».J0.. further do..te center, .™un. .*etner,sep.r,te c^u^s« 
shouW be offertd for Mjors and mmaSon (Hey. 1972). ., 

w^at does t.e c.rHcu,>» ,.n the '""■'•»;;°'"«; 7^;; 

According to »o.h>, (1«9) survey of 186 two-,..r coH , 
„ ,eo>^course! .re physU.l ,e.lo9y (73«. hUtorlc.l ^'^J'^K. 
Ley Of ;o,o„ (».) end »,nero,o»- "«'■ 'L '^rJ 

ported b, Qutub end Breb»»n (197Z) *o foond th.t of '°«J"°/=" 
o„.,es respcndin, to their survey ».t offered '^l^l^'^^. 
,M htstirld ..olo,y (5051; -Inerolo^ -es offered by 12 e c„ • 
S«c..l1.»i courses to response to current n«1on.l concerns .f. eUo , 
!^n,bl. in the first t,« yeers-of undergraduate «rk and serve to at- 
tract many students to the depantjuents . . * 

,:/,sa ,ass -than ,0 percent of ,11 collets offe«d ocoano • h. 
.Mle in 1968 nore then a third did. Largely respons ble for th s -ere 
the funds sailed to- oceanography by the «.t.on.1 
in the fore, of grants.. In 1972. 13 percent of t«o-,e.r ""'''^ 
such a course (Qutub » Breh^n. 1972). 
„,n1, in the econ».1c ,eo1o„ s^ere, or courses e. >^g " 
for ener^ and mineral ^sources e-d .cco^pewing technl-wes (T«ne1. 

2) aUhough «eh.n (1973) felt th.t they .fll be n»st Important 
0 « 10 thl 1960S and '90,. . decline In courses such es ™p-re. "9 
can be attributed 16 their Incorporation Into other classes, minly in _ 

ru:!":::: irrutrimB, found that f.eid courses 

have been esL'tl-.ly the sa» since 1967, e«cept In te™ of c« s 
enroll»ent. «h1ch were both u^ sharply. Sylvester's ^ 
however, revealed a de-«aph.s1s on field ,.ol05y and decreasing ourse 
~ Hn s. ,utub.and B.h«n (1972V,.report th.t U percen o h ^- 
vear co 1e..s they surveyed offered fHld geolog,.' Ca«eron 

nce tnere are very few.paleontology ^lor, the course shou b 
Ld more for the gener., public, 'he found that student enrollme v 
n^,^, ed «0 percent b, changing the course .U,e to "History o LUe 
nd^ropplng.tne Introductori geology and science requirements, and 
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el Imlndt Jng the detailed meinorlzatlon of morphological terms and selected 
gene^•a. Only 5 percent of the colleges In Qutub and Brehman's (1972) 
two-year college samp 1?. offered paleontology. 

In the long-term' view » the numbers of necessary wourses and.credlt 

hours decrease whenever geology'ls unpopular with students or offers 

' i' . 

li^ttle opportunity In the job market (Tomikel, 1972)* At most institu- 
tions a year each.is required -in the cognate sciences of physics, chemistry, 
and niath (Rhodes, 1970. In fact most lower division courses for the 
.major arfi not geology courses at all but -these basic sciences or breadth^ 
courses. Transfer students find a particular problem. in being out of 
sequence with the four-year institutions, which often have differing re-. / 
quirements and emphases, some, of whicli their first college cannot even 
provide. , 

The introductory course . By far^fle mt^st importaift -geology class is 
the introductory course, or the physical/historicaiPsitouence. Except In 
petroleum producing regions, Thornton (1972) reports this type of course 
often is the only geology offering. Madeley (1978) lists the objectives 
of the course for the general student as making students better observers 
of surface processes^ having experience of using topography and aerial 
photographic maps, creating more conducive conductions for the development 
Df mineral and fossil fuel resources, and making a better generation of 
land builders. There is a trend to constantly reevaluate tf|e scheduling 
and instructional format of the physical geology course. A(major problem 
is whether to offer the physical course separately from the historical 
CHirse (Zenger, 1972) or combine them together in a year-long program 
(Roth, 1969; Rudolpho, 1972). Ihe history referred to in historical 
courses generally deals with earth processes and life changes through 
time, but a trend has been noted by Rhodes (1971) to emphasize the histor- 
ical development of the discipline and the contribution of science to 
mankind. Hivtorical geology offerings have remained generally unchanged 
in the last two decades (Tomikel, 1972). 

Since most two-year college programs are designed for general, educa- 
tion (Roth, 1969) and since 95 to 98 percent of students in introductory 
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geology do not plan or) majoring or becoming professional In geology 
.(Keller, 1973).. itjs difficult to knotv how rigorous, a foundation for 
future study shoul<3 be provided for future scientists, or what amount .of 
humanities-oriented or current interest material sfibuld be included in the 
course. Laboratories way become largely irrelevant when the nonmajor type 
of studont is considered (Rhodes, 1971). 

A great amount of flexibility fin orogranmlng is offered to attract 
students (Rontey. 1969), such as One-unit, five-week packages (Rhodes, 
1971), minlcourses (Flelsch^jr A Wllsor,, 1975;. Schmidt & Carpenter, 1975), 
student-centered (tutorial) ir:troductory courses (Romey. 1972b). separate 
classes for nonmajors (Hay, 197?; Keller. 1973), and InterdlsdplSynary 
programs. (Rhodes, 1971). Traditional course material can be topic-centered, 
such-as Careau and Storber's (1976) "Great Mysteries of the Earth" or can 
Instruct by Involvement in an outside project of real importance in such 
fields as land use planM^igJJetter Hoffman, 1975). Reports by the 
creators of these scheduling innovations indicate their success in terms 
of Increased student enrollment. 

Geography 

Althouqh Dhysical geography often is the iMfly type of geography in- 
cluded in an examination .-^f earth sciences (Qutub & Brehmar^, 1972; Wall, 
1973b), our study Includes the entire'range of geographical offerings. 
The most comprehensive study of geography in the two-year college was 
undertaken by the Panel of Geograohy in the Two-Year College (1970) 
sponsored by the Association of American Geographers. The panel found 
that the profile of geograohy at the two-year colltqe is sibiilar to that 
found in the lower division of the four-year college. A strong emphasis 
exists or such introductory themes as' physical, cultural, world regional, 
and economic «eoqraphy. 

The Panel conducted Us study by surveying 855 two-year college 
president*. Seventy-seven percent responded and the Panel suspected that 
the nonrpsnondents, which tended to be smalTand/or church-related 
colleges with limited programs, did not offer geography. They concluded 
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that 48 percent (407 colleges) offered one or more geography courses in 
1968-1969. (Jeograohy had the highest ^evel of representation In states 
where the two-yea- college is strongest: California, Florida. Illinois. 
The Wost/Southwest and Southeast accounted for the most geography courses' 
(6U), while the North Atlantic region offeced the iPewest* 

When they assessiid the number of scheduled geography rourses, the 
Panel found that physical, world and regional^ cultural, and economic 
geography accounted for 73 percent of courses taught In the designated 
order. A study by the Comlsslon on College Geography, 196,6rl967 Indi- 
cated that the courses constituted the same hierarchy In frequency of 
offerings as the Panel's study. Eighty-two percent of geography enroll- 
ments were In these four types of courses. 

Two-year college geoqraphy curriculum developers face several dilem- 
mas. For example, should themes developed and. principles and facts pre- 
sented In introductory courses provide for the general education of the 
trarrsfer student, the terminal student, or both? Should, the material be 
oriented to crofesslonal needs of students earning baccalaureates rather 
than toward general education? Should this be accomplished through 
differing courses or In single courses? The PanePs recommendations begirr 
to tackle these dilemmas. (For an example of how these reconmendatlons 
have been Implemented in one two-yeatr college see McDannold,- 1977). The 
Panel also cUes examples of types of course offerings that represent 
various aporoaches to meeting the needs of the unique student population. 
For examole,, to meet the general education needs of certain terminal 
schools a "World Patterns" course has been offered for potential air lines 
employees, and an urban focus to geography was adopted In courses for 
auto mechanics, architectural drawing, and cosmetology students. 

Ast ronomy 

Only a few figures Indicate the scope of astronon\y In the two-year 
college. Thornton's (1969, 1972) small, but national* sample Indicated 
that 43 dercent of the colleges offer&d astronomy in 1966 compared to 
5*^ percer^t In 1972. Qutub and Brehman (1972) found 37 percent of their 
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sample of 90<j two-year colleges offered astronomy.. The discussions of 
astrrnomy, however, are usually not geared to the two-year colleges, 
specifically as evidenced by the literature review conducted by Wall 

{1973d), r ^ 

The National Academy of Science set up the Astronomy Survey Committee 
in 1969 to develop a ten-year plan for astronorny^s future. One Important 
conclusion about the future concerned the expense of astronomy education; 
the curriculunriinplication of this expense was that in reality astronomers 
do not need extensive undergraduate requirements in astrononty (6reenste1n» 
1973). Thus, as in geology, this conclusion indicates the importance of ^ 
iCognate sciences in an astrononty program. 

Studies generally Indicate a need for astronomers that is not being 
filled by educational programs {Astyonony: Too attractive science, 1975; 
Berend^en, 1970), In 1975 the National Acadeny of Science made recom- 
. mendations to combat this situation (Astronomy: Too attractive science, 
V975), 

The value of planetarlufns appears central to a discussion of astron- 
omy*^ curriculum (King & Sreuder. 1977; Ortell, 1977; Reed, 1970; Roberts, 
1970) although Thornton {1972)'^ound that -"even colleges with planetariums 
offer limited transfer courses in astronomy" (p, 232), Astronomy^ part 
in the two-year college curriculum that serves nondegree students who 
take courses for interest or general education may also be undertaken 
by adult education programs In planetariums. Downing (1972) conducted a 
survey of 145 planetariums in the United States and Canada^ to determine 
the extent of adult education programs. He found that the pr^esence of 
adult education directors was imf)Ortant to the existence of programs, 

Oceanog ra^y 

Irt 197G a conference on training 6f marine techmciains In the two- 
year colleges considered all aspects of marine technology orogram 
development. Descriptions of 21 programs were included In the confer- 
ence report (GilTe & Pratt, 1971). A detailed examination of marine 
technology program*; in California was undertaken which was presented in 
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terms of .its national l.npl ir.ations for developing this type of program in 
1%H (Chan. 1968). Not only is oceanography part of vocational programs, 
but it is'^tauqht In two-year colleges as part of tWe transfer curriculum 
and adult education; the latter includes such areas as sailing, T)oat build 
ing, scuba diving, and marine biology (Phllp, 1978). Thirteen percent cf 
the 90'6. two-year colleges responding to Qutub and Brehman's (1972) survey 
offer a course In oceanography. 

Summary 

The overriding concern of the curriculum in earth and space sciences " 
is meeting the needs of the diverse student. In pinpointing the realities 
of instituting new geology programs, Oennison ^(1972) describes the danger 
all the earth, anri space sciences may confront in developing curriculum; 
"Almost invariably, rather than reflecting a genuine concern about the 
educational mix of an idea, faculty discussion of curricula reflect open 
or thinly veiled concern about senior faculty or teaching assistant jobs, 
department.Hl power on campus, or potential enrollments in departments. 
A very real pressure exacts to increase the popularity of Introductory 
geology even if quality is jeopardized" (p. 4). 

METHODOLOGY FOR THE CURRICULUM STUDY* 

The first steo in studying the. .urriculum in two-year colleges was 
to asspfnhle a reoresentati ve sample of Colleges. The technique used In 
this study fjroduced a balanced-sample of 175 two-year colleges. (See 
Appendix A for a list of participating colleges by region J An earlier 
stu^iv londucted for the National Endowment for the Humanities by the 
Tentt^r for the Study of ConiTJunlty Colleges had already assembled a sample 
of (oluH^ps balanced by college control, region. >tjd size. Using this 
sdtnf.lp as the initial qroup. the presidents of these colleges were also 
if'virf>d to partKibate in the National Science Foundation funded study. 
A- ( oj-rjru OS wero received from 144 of these colleges. 

I , methodology of this study, see Hill and Mooney, 1979 
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At this point a matrix was drawn with cells representing. nine-college 
sice categories for each of six regions^ of the counti-y. Using the 1977 Com- 
'"''!ll^2,A^l^<:.^VSS^S^:^o^ 19^/), the ideal'I^a^k- 

down for a WB-rollege sample was calculated. The remaining 31 colleges 
were selecied by arrayinq all colleges fn the underrepresented c^lls and 
randanly selecting the possible participants. Table 1 shews how close our 
sample Is to the percentage of the nation's two-^ear college population. 
The list of participating colleges Is found In Appendix A, 



Table 1 

Percentage Breakdown of 175-Conege Sample Compared to 
National Percentages by Size, Region and Contrpl 



1*- 500- 



Slze by Enrollment 

5,000- 7,500- 10,000- 15,000 



National 
Percentage 


»5 le 13 17 17 


8 


5 5 


4 


Sample 


13 16 13 17 19 

«• 


9 


5 6 


4 


\ 


Region 

Middle 

Northeast States South 


Mid- 
West 


Mountain 
Plains 


West ■ 


. National 
Percentage 


7 13 . 32 


21 


• 10 


17 


Sa5n?)1e 




22 


13 


16 




Type of Control 

Public 




Private 




National 
Percentage 


84 




16 




Sample 


fi4 




16 
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P rocedure 

Callage cat:i1ogs and class schedules for the 1977-1978 academic year 
were obtained from each of the 175 participating colleges. {A list of 
oartlclpatlng colleges by region may be found in Appendix A.) The Curric- 
ulum phase of the project utilized a unique system for analyzing, classi- 
fying and reporting the course offerings. The Course Classification System 
for the Sciences (CCSS)*'<n Two-Year Colleges wa^ developed specifically 
for this project to deal with science, courses in terms of both the unique 
features of the two-year colleges and the traditional science disciplines. 

The general structure of thisr system and the procedure for classify- 
ing a courseware briefly deStribed here as a preface to tb*> detailed 
description of the categories within earth and space sciences. Based 
upon the catalog course description, each science course Usteil in the 
catalog was placed Into one of six major curriculum areas: agriculture, 
biological sciences, engineering sciences and technologies; mathematics 
and computer sciences; physical sciences; and social and behavioral sci- 
ences. These areas were chosen because they closely reflect the instruc- 
tional administrative organization of two-year colleges as well as the 
organisation of national, and international science agencies, such as the 
National Science Foundation. 

The second level of classification was executed primarily- by the 
major subjec* field disciplines within the broad 'area. Courses were in- 
cluded within this* classification scheme based on their content and In- 
tended audience (e.g., major field, degree objective). 

The earth and space science categories within physical sciences are 
orf|«ni2e>1 as follows: 
Geography 

Introductory and General 
World and Regional 
Physical 

Cultural . 
Economic and Political V 
Environmental U . 

Cartography, Photogramnetry, and other map-rotated 

Set* H'ii] and Moonev (1979) for the complete CCS5 c;ystom. 
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Geology • \ ' ' 

• Introductory and Genpral 

Regional ^nd Field/ , 
' Physical ^/ 
Historical 
Mlnera-looy 
PaleontoToay 
Environmental 
Geoffiorpho1og.y 

Inferdl scion nary Earth arw Space Science 
Astronony 
. . Meteorology and Climatology 
Oceanography and Limnology 

Appendix B contains more detailed descriptions of each class1^4^t1on. 
Independent study courses and courses not carrying college credit were 
omitted from this study, ' 

After all the science courses were classified, class schedules for 
the 1977-1978 academic year were Inspected, and the number of sections 
offered (da V, evening, and weekend credit courses) for^ch term were * 
determined, Prere<^uis1 te requirements an/i instructional mode (e.g,, 
lecture, lecture-laboratory) were also ascertained from the catalogs, 

RESULTS 

Earth and Space Offerinfl s 

Earth and space sciences account for five percent of the total sci- 
ence curriculum in the 1977-1978 academic year compa»*ed to"^ two percent of 
science courses reported In the National Science Foundation Study (1969) 
conducted In the 1966-1967 academic year (Table 2). Geography accounts 
for 39 percent of the earth and space fciences; geology is the next 
largest area, comprising 30 percent of these. courses. Astronon^y has a 
14 percent share, followed by interdisciplinary courses, meteorology 
and climatology, and oceanography and limnology In rank order (see 
Table 3 and Appendix C for further elaboration). 

F.lghty.four percent of the colleges surveyed listed at least one 
earth and space sciences course In their catalog. Seventy-four percent 
listed geography, which exceeds the 48 percent figure obtained by the 



15 



"able 2 

Science' Instruction In the Two-v»ar Colleges, 1977-78 Academic Vt-ar 



Type of Course 



Agriculture and 
Natui'dl Resources 

• Biology 

Engineering 

Mathematics and 
Computer Sciences 

Chemistry ' 

J Earth and Space 

Physics 

Interdisciplinary 
Natural Sciences 

Anthropology and 
Interdisciplinary 
Social Sciences 

Psychology 

Sociology 

Econonii cs 



•Percent of 
Colleges 
Listing This 
Type Course 
ift Catalog 



67 
100 
87 

99 
97 
84 
91 

93 

79 

"^00 
100 
99 



Percent of Colleges 
Listing This Type 
Course in Class 
Schedule 

(n»175) 



61 
100 
86 

99 
97 
79 
89 

89 

67 
99 
100 
99 



Percent of 
fotal Science 
Courses 
listed on 
Schedule 
(n4tl5.084) 



Percent of To£<,l 
Science Section ? 
Listed on Schedule 



6 
13 
20 

22 
8 
5 
6 



3 
6 
4 
4 



Lecture 
(n«49.275). 



Laboratory 
(n-16,550) 



3 
11 
11 

33 
S 
4 
3 



3 
12 

a 

6 



6 

33 
30 



\ 



\ 17 
' 4 

\ 



Table 3 



Earth and Space Sciences In tie Two-V^ar Colleges, 1977-78 Academic /ear* 



Type of Course 



Geography 
Geology 

Interdisciplinary Earth & 
Space Selene^ , 

Astronomy 

^ Meteorology & Climatology 

Oceanograi^hy & Limnology 



Percent of Per Mit of Percent 

Colleges Co, :jeB cf Total 

LIstlng^Thls t Listing This C ourses 

Type Course Ty^e Course Listed 

In Catalog In Class on Schedule 
Sche(^u'1ie 

(n«175) (n«175) ' fn»733) 



Percent f;f Total 
Sections Listed oh 
Schedule 

Lecture Laborato-* 
(n=177l) (n=658) 



74 
49 

25 
45 
19 
17 



65 
43 

22 
37 
15 
11 



39 
30 

7 
15 
5 
6 



39 
27 

9 
14 
4 
6 



13 
60 

10 
8 
4 

6 



Percent 
of This 
Ty<)e Course 
Having a 
Prerequisite 



18 
40 

22 
35 
21 
26 



Note: 1. 147 colleges {M% of sample) list one or more earth and space sciences in the cqllege catalog. 

^ 2. 13B colleges (79% of sample) list one or more earth and space sciences in schedules of classes. 
*For more detailed information on geography and geology see Appendix C. 
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PaneJ of Geography In the Two-Year CoVege (1970) for the year 1968-1969. 

In geography, while physical and world/ regional geography have main- 
tained their position during the last 10 years as most frequently offered. 
Introductory/general and economic/political geography have declined 
popularity. Cultural geography is more frequently offered, anc^ map-related 
courses also account tor a significant portion of tfyfi geography 'curriculum 
In two-year colleges (st?e Table jl). 

Physical gealogy continues to be the most frequently offered geology 
course, followed by historical geology, introductory/general, and regional/ 
field. Although dll the geology areas except historical geology have 
shown Increases over the last 5 to 10 years, fntroductory/general geology 
has grown the most. Astronomy shows no change over the last five years, 
while meteorology and oceanography are offered by fewer colleges (see ♦ 
Table 4). Perhaps the l;2tter two areas have been incorporated into other 
more general courses. One note of caution: The Center data used for 
comparison present the number of colleges listing these courses in their 
class schedules ratiier than In the college catalog, because the schedules " 
are closer to the actual course offerings. Roth (1969) and Qutub and 
Brehman (1972) do not indicate whether their data represent actually 
offered courses or catalpg listings. Significantly fewer colleges ''of- 
fered earth and space science in 1977-1978 than listed them in their 
catalogs (see Table 3), 

Table 3 also indicates the number of prerequisites expected of 
students enrolling in earth and space science courses. Geology has the 
most prerequisite!>; historical geology accounts for many of these re- 
quirements (74 percent of thl^s type of courSe have a prerequisite), 
Astronomy has the next highest prerequisite requirement (35t). Geo- 
graphy has the <*ewest with half of cartography, photograrnnetry , and 
other map-related courses (SU) requiring a prerequisite (see Appendix 
C, Tables CI and C2» for further breakdowTi of geology and geography 
prerequisites). 
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Table 4 

Coirparatlvf: Studios of Earth Science Offerings 



'Geography Goiirses Offered 



f Association 
\ of American 

Geographers , 

19/0* 
(n«636) 



Introductory & General 
World & Regional 
Physical 
Cultural 

Economic & Polltlca^l 
A Environmental 

Cartography, Photogramnietry » 
and other map-related 



12 
24 

14 



Center Study 
1977-1978 



(n"284) 
7 

25 
21 
18 

8 

2 

16 



\ - 


Colleges Offering Geology 


»■ 


<• 


Roth, '1969 
{n«286) 


Qutub & 
Brehman, 1972 
(n-906) 


Center Stucjy 
1977-1978 
(n-76) 


Introiluctory & General 

Regloniil & Field 

Physical 

Hlstorl^l 

Minerolooy 

PaleontoTogy 

Environmental 

Geomorpholljgy 


30 
25 
55 
47 
14 
5 


14 
65 
50 
13 
5 


43 ' 
36 
29 
71 
47 
^16 

7 

9 



Astronomy 

Meteorology 4 ■Climatology 
Oceanography Limnology 



.37 
24 

13 



♦Represents about 65-701 of actual number of courses, 
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Reql on . S { te iJind C^rnl ' * 

Table 5 shows the distribution of earth and space science by toUege 
region, size, and control (the states Included In each .•eglon are expli- 
cated In Appendix A). Both size and control appear to have a direct 
relationship with the number of colleges offering a specific earth and 
space silence discipline; larger col leges are more likely to have offerings 
of every type than smaller colleges. Public colleges offer more courses 
In all areas. The nuober of colleges offering geography and geology 
Increases as we move west across the country. The most offeHngs in all 
areas are In colleges in the West, except Interlisclplinary earth and 
space ^Sciences which colleges In the Midwest an« Northeast are proportion- 
ately moreplkely to offer. The higher number of colleges in the West 
offering earth science courses tnay result more from the predominance of 
large colleges (52«) In that region than from regional differences, 
(See Appendix C, Tables C3 and C4, for further breakdowns of region, 
size, and control of geography and geology * 
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Table 5v 

Percentage of Two-Year Coll > Offering Earth and Space Sdeflce 
by Region, Size, and Control* ^ 











Region ' 




• 




Size ■ 






n 


Nortw- 


Middle 
otates 


South 


Mid- 
West 


Mountain 
Plains 


West 


Small 


Medium 
1500-7499 


Large . 
>7500 


Distribution 
of the Sample 


175 




C 1 


54 


38 


23 


28 


72 


78 


25 


Geography 


113 


18.2 


57.1 


• 57.4 


fin <i 


65.2 


89.3 


45.6 


61.5 


76.0 


Geology 


76 


27.3 


23 a 


29.6 


34.2 


43. 5 


85.7 


23. § 


46.2 


88.0 


Astronomy 


65 


9.1 


38.0 


18.5 


23.7 


39.1 


78.6 


16.7 


33.3 


80.0 


Interdls- 
cIpTl nary 
Earth Sciences 


39 


27.3 


■■14.3 


13.0 


44.7 


13.0 


25.0 


18.1 


21.8 


44.0 


Meteorology & 
Climatology 


26 






7.4 


9.3 


8.7 


57.1 


4.2 


14.1 


48.0 


Oceanography 
4 Limnology 


19 


9.1 


4.8. - 


7.4 


3.7 




57.1 


2.8 


14.1 


40.0 



*For more detailed Infomatlon on grography and geology, see Appendix C 



Control 
Public « Private 



147 
66.7 
49.0 
36.7 

26.5 
17.9 
16.3 



28 
25.0 
7.1 
14.3 

7.1 
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. PART I J 
INSTRUCTION 

THE LITERATURE 

While reports of Instructional approaches abound, it remains unclear 
whether any particular teaching methodology Is superior to the others. 
Yet, constant re-evaluation of course content and Instrucitlonal methodology 
goes on, perhaps partly stimulated by Rudclpho's (1972) ofes%rvat1on that 
the antagonism; felt by students toward science "Is a harvest of ill will 
caused by the unimaginative and lazy teaching of introductory science" 
(p. 23). 

Thf' choice of Instructional methodology depends to some extent on the 
goals and objectives of Instruction. In geology, for example, a survey by 
Tomikel 0972) revealed that the primary goal of undergraduate geological 
educators was the development of skills for further academic work. Other 
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goals included the training of employable geologists whose expertise 
would not be so easily outdated. Many educators Indicate the importance 
of teaching the principles of the scientific method of observation 4nd 
conceptions of how earth processes work than to encourage fact gathering 
and memorization. The question with rejard to instructional techniques 
that remains overriding 1$: How can the goals anrf objectives of earth 
science education be best achieved, given the unique and diverse students 
in the two-year college? 

One source for the answer to this query is t-he professional Journals 
and literature, ^s previously mentioned, the Journal of Geological Educa- 
tion periodically publishes listings of resources and references, which 
include examples of instructional Innovations ^(e.g. , Wall &*Wall, 1974, 
1975a, 1976b). In addition, the Journa l of Geologic al Education itself 
reports on Instructional experimentation. Likewise, the Journal of 
Geography documents the use of various instructional approachesj The 
Panel of Geography on the Two-Year College included appendices with a 
bibliography of educational media, plans for geography classrooms, and 
listings of maps and equipment for geography classrooms. Thr Task Group 
on Education in Astronomy set up by the American Astronomical Society 
a source of information on teaching in astronomy (Hoff 4 Wen^el , 1973; 
Vershuur, 1973). The American Journal of Ph ysics devoted its June 1973 
issue to astronoi«y education. The Amer ican Biolo^ Teacher provides a 
source of teaching suggestions on oceanography and marine biology. 

One of the most frequently discussed instructional approaches is 
individualized instruction. The individualized approach (Bybee, 1970) 
comes In many forms; self-paced ^earning (Almeida, 1974; ^k)tt, 1978), 
audiotutorial approach (B^^antley, 1974; Fenner, 1970; Mott, 1977), 
audiotuton'al approach with an audiovisual component (Cranson, 1975; 
Marlow, 1^;-; Sweet. Bates & Macclnl, 1971), or Personalized System of 
Instruction (PSI) (Biernie:. & Zeillk, 1976; Zeilik, 1974). 

Also involved in the individualized approach tradition that in- 
dude'; the proqranmed instruction of the 1950s and the development of the 
audiotutorial system In the 1960s, is the minicourse or .nodule approach 
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(DeAnza, 1974; Flelscher'4 Wilson, 1975; Postlethwalt & Russell, 1971; 
Romey i Dean, 1971; Schmidt & Carpenter, 1975). ' Postlett)wa1t (1969) 
enumerates the advantages of the minlcourse to Include not only more 
flexibility for students to* meet their needs and Instructors to organise 
their courses, but as an. aid to niore specific diagnosis of student weak- 
nesses, as portable ^to allow Interchange among schools and as ealslly up- 
dated to acconwodate additions to earth and space science knowledge. Yet, 
a drawback to the Individualized approach Is that the affective factors of 
social Interaction, which play an Important role in education, are neglec-* 
ted {Fe»>ner, 1970). The adequacy of two-year college students' rfjotivati on, 
comnunl cation and study skills has also been questioned, since the indl- 
vldualUod systems require self-discipline (Davis & Farrand, 1977). ^ 

Individualized learning can meet laboratory needs, as well as provid- 
ing the subject content for a course (Bybee, 1970). Investigative labora- 
tories have beeTi advocated, which relates In part to attempting to stim- 
ulate student creativity and critical thinking (Hoff, 1970; Rhodes, 1971; 
Romey, 1972b) and In part to a concern over the quality of scientific 
inqiilr'^ (Kitts, 1972; Weitz, 1972), In geology^ at least, the Increase In 
laboratories. has tended to shift cour^ credit values from three to four 
units (Tomfkel, 1972). In astronomy the laboratory tends to be the plane- 
tarium and its effectiveness serves as a subject of much discussion (King 
& Breuder, 1977; Kf^igTak, 1973; Ortell, 1977; Reed, 1970; Roberts, 1970). 

Other approaches to earth sciences involve the use of television 
(Los AngMes Conwunity College District, 1974) and other audiovisual aids 
(Moche, 1973). Interdisciplinary courses may cornbine the earth sciences 
to focus on a particular topic, such as the environment (Mork & Alexander, 
1975; Stannard, 1973) or may combine an earth science discipline with 
anothe»" physical science (Brantley, 1974), the sciences and social sci- 
ences (Butzf-k & Carr. 1976; DeAnza, 1974), or the humanities (Geography 
ano English, 19/5; Moran. 1976). 

Students 

In 1Q7? Rcmey v/rote "if science was made completely elective, I 
- firmly hpl ieve .that enrollments In all introductory science classes would 
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fan clrdstlcally" (p. 44, I972t)). U geology, however, the majority of 
students are taking courses for the nonprofessional, liberal arts, or 
qeneral Interest reasons (Bowen, 1972; Henderson, 1974a; Roth. 1969). 
A shortage exists in the number of geology majors; in 1967-1968 Roth found 
that only 1.8 percent of two-year college students who were enrolled in 
geology courses were geology majors. 

Enrollment in geology in the two-year colleges tripled between 1961- ' 
1962 (Roth, 1969) to over 26, 000. students. Tomikel (1972) partly attributes 
. thl- to the employment market; Pauel, Larson and VandenAvond (1969) pre- 
dicted future Increases resulting from more high school exposure to the 
earth sciences as a result of the secondary school earth science curriculum 
project (ESCP). With the energy crisis, this situation is heightened 
(Henderson, . 1974a). The nwber of women in geosciences appears to be on 
the increase; Henderson (1974b) reported a 28-percent increase between 
1973 and 1974 con)pared to a 3-percent increase for men. Over half the 
women who major in geology find employment in educational Institutions, 
mostly as high school earth sciences' teachers, while men are more likely 
to work in industry (Women Geoscientists Cofrwittee> 1976). Minorities 
are even scarcer; Henderson (1974a) reported that 180 departments out of 
more than 400 did not h^ve even one^minority geology nwjor.' Minorities 
.accounted for 3.2 percent of- all undergraduate majors in the field. . 

The Panel on Geography in the Two- Year College (1970) reports a jump 
in enrollment from 48,000 students in 1966-1967 to 62,761 students in 
1968-1969 with the addition of 175 new public two-year colleges-. Brook 
(1977} reports on the concern about student attitudes towards geography, 
fnrollmi^nt figures were not found for the other earth and space .science 
discipl ines. 



METHODOLOGY FOR THE INSTRUCTOR SURVEY 

The same random sample of 175 rolleges employed in the Curriculum 
Study was used in the study assessing Instructional practices in the 
sciences (Apoendix A). Each college president who agreed to participate 
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fn the Uudy was also asked to name a contact person at the school, who 
was qlven the title "on-camnus facnUator. " All conr,un1 cation and cor- 
r^'SpoPdence between the Center for the Study of Conmunlty Colleges and 
the sample schools was conducted through the 175 on-campus facnUators. 
Once., the, college catalogs were obtained from each school. Centais^aff 
read eaclj cj^urse description in the catalog and put courses -i^^^appro- 
prlate category according t^the Course Classification Sys temlw the 
Sciences.* • \ 

The next step. in the i^rocess involved counting the sclence course 
offerings ir. the Fall, 1977. day and evenirvg schedules of classes. . Each 
college's schedule was reviewed one section at a time. Using the course 
list developed from the college catalog, research assistants could deter- 
mine which courses were prooerly categorized as science courses for Inclu- 
sion in the study. Each ^.^.tenc^ course section was then underlined. A 
list was developed for each college showing the courses that were offered 
an,i fhe number of sections of that course listed in the schedule of 
classes . 

Individual class sections were seleVed by drawing every thirteenth 
serrior in each' of the six major science aVeas. After randomly selecting 
thi> first college, the System was autcsiatical ly self-randomizing. 

Evprv thirteenth section pulled off the schedule was recorded on a 
chpckli<a for the facilitator at each school. This checklist 1nclud<^d ' 
the name of the instructor listed as teaching the section, the course 
ti^U'. secfion number, and the days and time the class met. A copy of 
this i-hecklist was kePt at the Center to tally the surveys as they were 
ret'ei vpd. 

A survey form ('Apoendix 0) for each instructor was mailed to the 
'■innus facilitator, together with instructions for completing the ques- 
fionn,ilrP and a return envelope addressed to the same facilitator. The 
r^>turn envHope had the instructor's name listed as the return address 
and was clparly marked "Confidential.". This enabled the on-campus 

*Soe mil and Mooney (1979) for a complete report c" the system. 
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fdcHltdtor to keep an exact record of who had responded without opening 
the envelope. This technique guarantees confidentiality to the respondent 
while also enabling the facilitator to follow up on the retrieval of 
surveys from nonrespondenjs. 

Questionnaires were malled-^to 1,683 instructors. Because t^e surveys 
were mailed out between February 20 and April 10, 1978 (after completion 
of the Fall ten>i), 114 sirv^ys we^e not deliverable due to faculty dis- 
missal, retirement, death, etc. An addUlonal 77 section had been can- ' 
celled. Of the 1,492 deliverable surveys, 1,275 were returned, a 
response rate of 8&.5 percent. Questionnaires were retrieved from TOO 
percent of the faculty samples.at nearly 69 percent of the colleges. 
Table 6 shows the relatii^nshlp between conpleted surveys in the different 
disciplines and the total number of clas&-3ec4lons offered in these dis- 
ciplines'^ in the 1977-1978 academic year. 

RESULTS 

Of the 1,275 responses, 46 were from earth and space science in- 
structors. The relationship between the distribution of earth and space 
science sections in academic year 1977-1978 an.d thp responses of earth 
and spac« science instructors to our class section survey is shown in 
Table 7. 

students 

Farth and space sciences courses tend to be slightly larger than the 
average science courses. According to the Instructor survey an average 
of J3.5 students initially enrolled and 26.9 (77. of students who en-. 
rolled) completed the earth and space science sections surveyed in 
Fall 1977, compared to 31.8 average initial enrolln*ent and 25.3 comple- 
tion (78. 9X of students who enrolled) In the total sample. The other 
physical sciences, chemistry and physics averaged 27.1 Initial enroll- 
ments hut had a higher completion rate of 22.4 students or 82.7 percent. 

The literature Indicates a concern to promote women In the earth and 
spare sciences. Our enrollment and cours-e completion data indicate that 
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Tdbl^ 6 

Percentage of Instructor Surveys 'Returned from 
Edch Discipline Compared to the Percentage 
'S)f Courses Offered in that Discipline 



Discipline 



Returns oK the Class 
Section Survey— X of 
Total 

(n»K275) 



Agriculture 

Biology 

Chemistry 

Earth/Space 

Engineering 

Interdisciplinary 
Natural Science 

Interdisciplinary 
Social Science 4 
Anthropology 

Math/Computer Science 

Physics 

Psychology 

Socioloqy 

Economics 



3.0 
12.5 
6.4 

3.6 
11.3 

2.3 

2.4 
30.8 

3.5 
11,2 

7.4 

5.4 



V 



77-78 Academic 
Year— X nf total 
lecture sections 
{n»49,275) 



3.0 
10.5 
5.1 
3.6 

n.o 

2.7 

3.0 
32.5 
3.2 

8.1 

6.6 
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Table 7 

Percentage of Instructor Surveys Returned from Earth and 
Space Science Instructors Conipared to the Percentage 
. of Courses Offered iu thai Discipline . 



Percentage of Lecture 
Sections 1977^78 
Academic Year 



Percentage of 
Responses to 
Instructor Survey 



, Geography 


39.5 


. 37.7 


Geology 


26.7 


32.6 


Other Earth & Space Science 
(Incl. astronomy, oceano- 
graphy, me Necrology 


33.8 


30.4 
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In cofliparison to the other physical sciences, chemistry and physics, 
earth and sp^ce sciences enrolls more women (14.8 per section compared 
to 10,6). and that women h^ve a slightly higher completion rate In the 
earth scienqes {77« compared to 76. 4X In the physical sciences). Earth 
and space sciences have a lower number of women enrolling In their sec- 
tions compared to the sciences in general (41. 2X of the enrolled earth 
and space students are: women compared ti of the total). In addi- 

tion, fewer women complete earth and spa.:e science courses than the 
average science classes {77% compared to m). Participation of men 
(59%) in earth and space sciences cour'.^s and completion rates (69*) 
are higher than average science courses where 50 percent of the students 
enrolled are men and 64 percent complete the s^ection, but not as high as 
found in the other physical sciences where 61 percent of the students are 
nten arfd 85 percent of the men complete the section. 

Virtually all the earth science instructors In our sample (93,535) 
indicated that their course was "parallel to a lower division college 
level course at a transfer institution," Over three-fourths (76, 1«) of 
the respondents designed their courses for transfer nonscience majors. 
Both of these findings were higher than responses by the instructors in 
any other science field. The earth sciences courses, also tend more fre- 
quently than other sciences to be designed for general education for 
nontran&fer, nonoccupational students (30, 4t) and for further education 
or personal uograding of adult students {60,9%). A disproportionately 
low number of earth science Instructors designate their courses for 
occupational students, 

Instructlonal Mode 

Data obtained from the catalogs and schedules (see Table 8) Indicate 
^hat instructional modes in geology are distributed fairly evenly over 
lecture only courses (27%), lecture-laboratory courses (31%), and course5> 
that include a field component (36%). Lecture courses (79*) predominate 
in geography; lecture- laboratory courses (15X) represent the only other 
sizeable type of instructional approach. Map-reading courses tend to 
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Table 8 

Pejtentage of Courses of This Type by Instructional 
Mode (by percentage) 



Lecture 
Only 



Lecture- 
Lab 



Lecture- 
Meld 



Lecture- 
Lab-Field 



Lab 
Only 



Other 



Astronomy 55 

Geography 79 

Introductory 4 

General 100 

World & Regional 9i 

Physical . , 77 

Cultural 94 
Economic 4 Political 100 

Environmental 57 
Cartography, Photo- 

gramnetry, & 

other map- related 29 
♦ 

Geology 27 

Introductory i 

General 38 

Regional & Field 33 

Physical 19 

Historical 16 

Minerology 22 

Paleontology 38 

Environmeiital 62 

Geoinorphology 33 

Interdisciplinary 
Earth h Space 

Sciences '56 

Heteorology & 

Cliiflatoloqy 68 

Oceanography i 

Limnology 45 



13 
15 



1 

15 
2 



65 
31 

31 
20 
36 
35 
44 

33 



31 
15 

33 



15 
4 



5 
3 
2 

28 



4 

11 

10 
30 
4 

5 

17 
25 
12 
33 



12 



25 

13 
17 
30 
37 
17 
38 
12 



4 

6 
7 



16 
1 



14 

2 
6 

8 

9 
7 

12 . 

2 6 
V 

6 3 

* 

2 
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include the heaviest preponderance of laboratories, which corroborates a- 
trend noted Rhodes (1971). More than half {SSt) of the iistronomy 
courses are lecture, courses with the other courses nearly equally dis- 
tributed between lecture-laboratory, laboratory-only, and courses with a 
field component. Meteorology and climatology are generally taught ..through 
lecture sections {68%) with sonie courses Including laboratory (15X) and 
some including field components (9X), Oceanography and limnology courses 
are mostly lecture {45X), a third include laboratory, and nearly one- 
fifth (19%) have field work associated with them. The analysis did not 
Indicate any significant use of Individualized approach^ but this may 
have just not been listed in the catalogs and schedules, t 

The Instructor Survey asked the faculty about the percent of class 
tinie they devoted to certain activities (see Table 9). Since lecture 
sections were sampled, It is not surprising to find th4t virtually all 
instructors devoted time to their own lectures. For the earth and rpace 
scientists, lectures account for approximately half of class time (53. 8X) 
which is comparable to the social sciences (51.31). but more than the 
physical sciences (39^). The other most frequently reported class activ- 
ities were class discussion (84.4?) and quirzes and examinations (89. IS). 
The use of media is similar to that of the social scientists, while the 
use of quizzes and examinations more closely resembles the testing prac- 
tices of the chemists and pnyslcists. The earth science Instructors, are 
more likely to include field trips among their class activities (32.6%) 
than their physical science (2.41^) and social science colleagues (8.6«). 
Thirty percent or more of the earth science Instructors Indicate use of 
laboratory activity. Although this activity is heavily used by the 
physical scientists, generally the earth science instructors are slightly 
nx)re likely to devote class time to laboratory practical examinations and 
quizzes. ^ 
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Table 9 

Allocation of Class Time Reported by Science 
Instructors (by percent) 

Earth & Space Other Physical 
^ Sciences Sciences 
{n*46) (n«127) 



Devoted Class Time to: 

Their own lectures 97.8 96.1 

Guest lectures 17.4 6.3 

'Student verbal presentation 10.9 7.5 

Class discussion 84.8 79.5 
Viewinq/listeninq to media 

Simulation and qaminn 4,3 2.4 

Quizzes and examinations 

Field trips 32.fi 2.4 

Lecture/demonstration 

exoeriments . 30.4 59.8 

Laboratory experiments 

by students 37.0 a2.7 

Laboratory practical 

examinations and quizzes 2ft. 3 22.8 
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Use of Instruc^lqnal M^erjajs^ 

Over 70 percent of earth and ^pace science respondents used the fol* 
lowing Instructional materials: films (82.6X)j. slides (8Z.6«)i maps, 
charts » mustrations, and displays (86. 9t); ttiree-dlmensional models 
(78. 3t); overhead projected transparencies (71. 7X); and scientific in- 
struments (7]-.7%). Their use of slides exceeds their social science and 
physical science colleagues, although the agriculture and biology In- 
structors also Indicate heavy use of them. 

Nearly two-thirds of the earth science (65. 8X) instmtors develop 
their own slides. Except for the use of films, earth scientists resen*)le 
their physical science colleagues more closely in the use of these teach- 
ing aids. In addition, nearly one-tH^rd of the earth science respondents 
indicated use of single concept film loops (32. 6X), filmstrips (30.4%), 
and audiotapes/slide/film combinations (32. 6X), 

The Instructor Survey queried stience faculty concerning their use of 
reading materials. Earth and space science was no exception among sci- 
ence disciplines in Its heavy reliance on textbooks; virtually all earth * 
and space science instructors used them (97.8%). The average nunber of 
pages required (362) falls between the reading loads required by the 
social scientists (388) and the physical .scientists (283), More than 
threj^-ouarters of the earth science Instructors (78.3%)^, compared to 
62 percent of the other science faculty, use syllabi and handout mater- 
ials. More than half of this instructor group (58. 7t) use laboratory 
materials and workbooks, whicn falls short of the biology (80%) and 
physical science (8k9%) requirements of these materials. Approximately 
one-quarter of the earth and space science instructors Included collec- 
tions of readings (23.9^) and Journals and/or mag^lnes (26.1%) in course 
readings. ^ - - ' 

Eiqhty-seven percent of the faculty utilized ABCOF grading, and ten 
percent efl)ployed ABCD/no credit; pass/fall grading schemes were not 
employed. The physical scientists (82. 7X) seem to adhere more strictly 
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to the traditional ABCDF system than' the social scientists (73. 9«}. 

The? earth scientists rely heavily on puick score objective tests for 
grade determinations; 82.6 percent of the sample count this type of test 
for more than 25 percent of student grades, and earth sciences Was the 
only discipline where all Instructors used objective tests for student 
^valuation. Essay examinations are used by over half of these Instructors 
(60. 8*), and niore than one-third count participation In class discussion 
(37«). papers M#r1tten outside of class (39. U), homework assignments 
(41.32), and laboratory reports {3^.8%) In grade determinations. Fewer 
earth science instructors include regular class attendance as 8n evalua- 
tion criterion than any other faculty group. ' 

Earth science Instructors make more use of multiple response as 
testing technique than any^other science discipline (89.1%). Around 
40 percent of the instructors frequently use completion (39.1%) and essay 
questions (41.3^). 



8i?i1ro^Mjyjlef^^^^ , , 

It is important to understand what student abilities earth science 
Instructors evaluate. The emphasis is not on mastery of a skill as It is 
for chemistry and mathematics inslrf-uctors ; only 21.7 percent of the earti) 
science Instructors consider this livery important" ^compared to 70.7 per- 
cent of the chemists and 87.5 percent of the mathematicians. Acquaintance 
with concepts of the discipline is considered very Important by 87 percent 
of the earth science faculty. The regal! of specific information and 
understanding the significance of certain works is important to virtually 
all the earth science respondents; it is very Important to over half 
is?, 2%). as Is the ability of students to synthesize course contents. 

Course Gpa Is 

The fn«;tructor Survey attempted to ascertain instructors' course 
goals by asking them to select qualities they want their students to 
achieve. Table 10 compares the responses of earth science instructors 
with their physical science and social science colleagues. The lack of 
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Table 10 
Instructors* Course Goals 



Response to Que''^t1o^: Of the Four 
Qualities Listed Below, Which One Did 
You Most Want Your Students to Achieve? 

. y . 


Earth & 

Science 
{n«!46) 


' Other 

rnys 1 Co 1 

Science 
(/I' 127) 


Social 
science 

(n-337) 


first set of four 








Understand interrelationships between 
science and society 


65.2 


20.0 


43.6 


Understand scientific research and 
literature 






3.9 


Apply principles to solve quali- 
tative and quantitative problems 


28.3 


67.5 


^48.4 


Proficiency in lab methods and 
uecnmques 


6.5 


9.0 


1.2 


Second set of four 








Relate knowledge to real world 
systems 


58.7 


31.5 


. (.8 


Understand principles, concepts of 
the discipline 


30.4 


59.1 


25.2 


Appreciate/understand scientific 
method 


6.5 


4.7 


<1> 


Gain hands-on field experience 
In prictice 


4.3 


3.9 


1.5 


Third set of four 








Learn to use tools cf research in 
science 


6.5 


10.2 


3.6 


Gain qualities of m^nd useful in 
further education 


19.4 


29.9 


22.6 


Understand self 


32.3 


<1> 


29.7 


Develop the ability to think 
critical ly 


38.7 


22.3 


43.3 • 



36 



ERIC 



4 



emphd;1s on appreciating/understanding scientific method Anlonq those 
surveyed in the Cer.tor's study contradicts Holland's (1971) conclusion. 
Earth sconce instructors were the highest of any group of science facuUy 
in desirinc) that students "gain qualities of mind useful 1n further educa- 
tion" and among the highest in desirjng students to "understand the inter- 
relation between science and soi:1et/" (58.7*^.). This finding supports 
the results of TonnkePs survey (197?). His finding indicating th<i era- 
Dhasis on employability rela<'es to the number of earth science instructors S 
who express concern in students developing the ability to relate knowledge 
to real world systems (5ft. 7T.) 

OuA' ^.^ ".CJ !^^^^y '.tics 

Compared to other science areas, earth science instructors responded 
that out-of~c'ass activities were strongly encouraged. Not many required 
attendance at these actWities, but they were recommended. Among the 
activities suggested werp on-campus films (50*;), television programs (58.7%), 
outside lectureJi (S4.3t), field trips (%.5:), and museums/exhibits (47.8%). 
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PART III 
THE_.FACULTJ 
LITERATURE 

Sirue earth and space science courses seldom warrant a full-time 
instru( tor in any area of spj^lallzatlon. it Is not Surprising that Roth 
(1969) found 60 percent of two-year colleges have a one- instructor de- 
partment. The result is that the earth science instructor often teaches 
.1 suhitHt without the benefit of (Adequate professional training equival- 
ent t{^ .1 najor or minor (Panel on Geography in the Two-Year College* 
1970; Roth, IQhQ). The Panel found that for 40 percent of instructors 
geoqraphv constituted 40 percent of their teaching load; for 29 percent, 
mrp than n(\ percent of their load. Mayer (19M), reviewing requirements 



In eartl, sciences teacher Dre„,.,„„„ , - 

adouH„„ „, „„„„„ ^„ 1n.er.^c,pn„l.ri I 

a """d,n, loner' ana ofter, , .pedsigfcal greenhorn " 

^ In 196, one-tenth of the ,eo,rapn, InUructor, .ere part-time (Pane. 

nlv part-time ,n.tr.ctor In geology W„.«, face obstacles. ■ As «en- 

'■m, and w„.,n astronomer, also e/opnter obstacles ,n their profession 
("omen astronowrs f,ce obstadeVin profession, 1975) 

Most ,eolo„ and geography /nstructor, have master's degrees (Panel on 
^ogranhy . ,,,,^„, One-, o ' 

ography mstrpctor, ha.e ^e gra.pate .or., although less than on ! 
tenth h,.e a doctorate. F,r.y percent of the Instructors report a major 
in eograph., one-tenth a m,„„. ,Pa„e, „„ Geography, ,9,0,. Around » 
»^r ent Of two-year college geology Instructors have earned a doctor, e 

» areh^n. l„j; .oth, ,969). Ihese researchers also found a t,e 
per entage of the Instructors did not major ,n geology, Poth (19M) re! 
....rtln, one-thIrd and Ootub and B,ehman (19;j), 60 percent. Roth (1969). 
also noted that 40 percent of the geology Instructors earned th Ir 
degrees more than 10 years ago. 

These data suggest the need for continual instructor updatinq. a 

a en 0. a r,a,.,ona, Sc^e.e Toundation Institute, and that their last 
^.tt.ndan.. .v,.rac.d-n,. and . half vears ago. Another prohle. ..cult, 
..CO. do.umented -n a.oloqy fv Roth n,f,,) , K inadeouate- teaching 
mater-., and Taboratcry faoluie^.. 

Mf fhOO 

'.-t'-. 's i.srruf tor Surv.v v,elded t,?75 responses ^rom scenro 
"■^t >. t.-. A;v..,,di, :• for a cony of tnis survey-. Forty-si. 



earth and space science instructors responded to questions concerning 
faculty demographics, activities, and working conditions. The develop^ 
ment and distribution of the Instructor Survey are described in the pre- 
ceding section. 

RESULTS 

^ I 

Nearly 20 percent of the earth and space scientists (19.6%) hold 
doctorates. Although doctorate attainment among this faculty group is 
higher than the average it does not reach the number of earned 

doctorates among the ot.her ohysical science instructors (33. 9X). Host 
of ihe remaining earth and soace science instructors have master's 
detJV^es (71. 7t), a f'igure which is similar to both Roth's (1969) and. 
Qutut; and Brehman's {l<i72) findings (see Table. 11). 

Table n 

Pe^'-entaof- of Instructions at Each Level of Degree Attainment, 

Employwnt Status," and Teachi ng Experience 

"* ' Earth and Physical Social 

Space Science Science Science 
(n=46) (n=127) (n=337) 



()eqre<? Attainment 



Employment St^itus 

Tul 1 -time 
Part-time 

Chairperson/ Administrator 

Teachinq Expt^rience 

0^? Years 
3-10 >^»ars 
Over 10 Years 



82.6 78.1 73.3 

8.7 10.2 16.0 

. 2.2 .--^ 4.7 3.9 



10.9 12.6 12.5 

46.6 51.2 60.2 

41.3 45.7 20.8 
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Employment Statu', djid leacJ^iialJlP-eJlleilcfi 

Earth 7nd"sMce science has the highest percentage of full-time faculty 
(82 6*^ of any other science discipline, although over three-quarters of 
an the physical science instructors are full-time. The earth and space 
science Instructors tend to be among the most experienced instructors; 
41.3 percent have taught at the two-year college over 10 years (Table 11). 

Course _Ma_ter1ali 

"""virtually all the earth science instructors had at least some say 1n 
the choice of course materials, and 82 pe'rcent had total say. Yet. these 
Instructors were a bit more dissatisfied than their science colleagues 
with textbooks (40% expressed desire to change), l&boratory materials and 
workbooks (37%). reading collections {27%), and syllabi and handout Aater- 
lals (20*). Faculty satisfaction levels have decreased since the National 
Science Foundation (NSF) study (1969). conducted in 1966-1967, which 
indicated that fl3 percent of the earth science instructors were satisfied 
with the textbooks used; 56 percent,of the earth and space science 
respondents to our Instructor Survey reported satisfaction with textbooks. 
The dissatisfaction does not appear attributable to faculty control over 
choice of materials. Textbooks wsy be unsuitable for nunu^er of reasons: 
reading levels of students are declining and this may affect their abilUy 
to use existing textbooks, the expectations of the textbook material in 
terms of student science preparation may no longer match the student 
ho.teroqeneity, and the increase and changes in earth and space science 
knowledge may render the textbooks obsolete. 

Use of Sujiport Serv.^'ces 

' ThV'avaHab.lity of support services Can be an important factor in 
providing an effective course. Our data indicate that earth science 
instructors qenerallv h*ve more clerical assistance, test scoring facil- 
ities, .nd librarv/biblUraphic assistance available to them than other 
physical science instructions. Two-thirds of the earth science faculty 
have modi., production assistance, and over half have tutoring services 
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„ : « :r,; 'T'r' 

t„.,r 71' b««,an a,a)l,Miny of servk« .nd 

cneir usp ndt^-AtA*: th^t' - i services and 

• suitable. ^'"^'^^^ "'^^^'^^'^ ""^y have been entirely 

candle course eH ^ .V T " '^''^^ '^'^ 

material (f,6.5%) and availabnity of moK-e mpdla f« 
These re.pon.e. provide further evidence of thl 'Tl 
space scienrp instr.ctinn T ^° '^^'^9" 

-e instruction to meet diverse student abilities leaml«« 
styles, and motivations »""iiies. learning 

nm^wou.d contribute to course Improvement 
than onp-foiirfh rf ...... , ituvroveirent. More 

""''"^ P-r.^u.sit.s as ,.e.r ,.„1ca. scl.nce 
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Support Service 



Clerical help 

Test scoring facilities 

Tutors 

Readers 

Paraprofesslonals 
Media production 

Library/blblloqraphic 
assistance 

Laboratory assistants 



Table 12 

Availability and Use of Support Services 



Assistance A^/allab-le 



Earth i Space 
Science 
(n»46) 


Physical 
Sciences 
(n-127) 


Social 
(n"337) 


87.0 


83.0 


87 


76.1 


S4 


56 


54 


55 


40 


11 


14 


20 


20 


22 


6 


67 


70 


73 


76 


67 


75 


35 


53 


87 



Assistance Utilized 



Earth & Space 
Science 
{n»40) 


Physical 
Sciences 
(n=127) 


Social 

Sciences 

(n''337) 


80 


69 


76 


■\39 


18 


34 


35 . • 


24 


25 


?. 


9 


5 


11 


6 


\ 


48 


36 


50 


- 50 


% 


50 



33 48-6 



4s 



\ 4 ; 

s i 

Table 13 

Percentaqe of Responses to Question: Although 
This Cou>-se. May Be Very Effective, 
What Would Make It Better? 
V (Check All That Apoly) 



Earth i 

item (in rank order) ^pace Physical Social 

Science Sciences Sciences 

(nx46) (n«127) tn-337) > 



students better prepared to handle 
course material 


56.5 


40.2 


53.1 


Aval labi lity of more media 


56.5 


23.6 


45.7 


Instructor release time 


48.0 


' 44.9 


40.9 


Professional development opportunities 
for instructors 


30.4 


24.4 


31.2 


Better laboratory facilities 


30.4 


39.4 


12.2* 


More clerical assistance 


28.3 


18.9 


19.3 


Smaller classes 


19.6 


20.5 


38.0 


Mor'p interaction with colleagues/ 
administrators 


19.6 


18.1 


22.6 


More reader/paraprofessional aides 


13.0 


20.5 


15.7 


Stricter prerequisites 


10.9 


^ 44.9 


22.8 



less than 10% responded to the following items: 

• less interference from colleagues/administrators 

- large classes 

- more freedom to choose materials 

- changed course description 

- different goals ar,d objectives 



♦Mostly attributable to psychology. 
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PART IV 
MA RY AND REcnw iENDAhnN?; 

con J'!' " '^''^ "^^^ ImportantVlndings 

concerning earth and space sciences frm the Center for the Study of 
Co^^nU, Coneges. study of curricula and instruction, e a^ 1^ 
^endat ons a^ also ™de that bear on the Implications of-the data 

Of Ji T °' *^°^'«9es undertook Us study 

Of s lence education 1„ the two-year colleges to document the current 
rr cu,,, ^ instructional practices In the various fields 

study. Data were gathered in the 1977-1978 academic year. Including 
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^Nclasslf Icat Ion scheme and Information on frequency of course offerings, 
course prerequisites^ and Instructional modes. In addition, an Instructor 
Survey provided data on the types of instructional methodology and mater- 
ials utilized by two»year college earth and space science instructors. 

Earth and space sciences, composed of geology, geography, astronomy, 
oceanography, and meteorology, constitute five percent of the two-year 
college curriculum. Although this Is a small percentage. It reflects an 
increase from the two percent found by the National Science Foundaitlon 
(1969) ten years ago. Clearly, the issues under the purview of the 
earth and space sciences, such as those concerning energy resources, r 
establish its Importance beyond Its size as an academic discipline. 

The Earth and Space Science Curriculum 

An important question emerges in considering the state of the earth 
science curriculum in the two-year college. Do the earth and space sci- 
ences respond to the unique characteristics of the community college? 
At the outset of this monograph the distinctive features of the two-year 
college were identified as the diversity of college missions, the heter- 
ogeneity of the stjdent population, and the nontraditional student course- 
taking patterns* Although 'paral lels between two-year college earth science 
programs and four-year college programs indicate that earth sciences still 
cling to their transfer function, the data do indicate an increasing aware- 
ness of the two-year collegers uniqueness, 

Geogrclphy comprises nearly kO percent of the two-year college earth 
science curriculum, geology percent astronomy 15 percent, followed 
by interdisciplinary earth sciences and space sciences (7^) » oceanography 
(6^), and geology. The growth in introductory/general geology, however, 
indicates that geologists may be directing more attention towards the 
nonmajor student who do^s not requi|re^the degree of specialization 
needed by the transfer major student. In geography the domination of 
physical and world/ regional geography continues with an increase in 
cu 1 tural^ geography . Map-reading courses represent a significant share 
of tho geography curriculum, perhaps indicating student needs for more 
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technical skills. Astronomy Is offered „by 37 percent of the colleges 
surveyed, a percentage that #pears relatively stab^. The decreases in 
colleges offering meteorology, and oceanography may indicate that these 
subject areas do not warrant detailed treatment, but may better be offered 
as part of more general courses. 

The large colleges, colleges In the West, and public colleges" tend to 
offer the greatest variety of earth science courses. The dominant college 
characteristic to consider is probably college size, since ov^r half of 
the..co]1eges in the West are large, and few of the private colleges are 
large; thus, it is only when a college has a large pool of students that 
mot^e specialized courses are Justified. Otherwise presentation of the 
most central earth science themes may suffice for the two-year colleqe 
population. 



Approximately 30 percent of earth and space science courses require a 
prerequisite; of these geology has the highest proportion. The question 
geology must ask is whether prerequisites are warranted or whether they 
unnecessarily perpetuate the student image of geolo^v as a difficult 
subject (Wilson. 1969). Prerequisites may also be weighed against the 
faculty concern expressed in the instructor survey over students 'ability 
to handle course materials, 

* 

Instructional Practi ce^ 

Data derived from the Instructor Survey support the emphasis on trans- 
fer curriculum. While 94 percent of the surveyed Instructors jeport ' 
their course parallels "a lower-diVision college level course at a trans- • 
fer Institution." over three-quarters of the Instructors designed their 
courses for transfer nonscience majors. Yet. significant percentages of 
these respondents also viewed their courses as designed for nontransfer 
nonoccupational students and for students who seek further educational 
or personal upgrading. The emphasis on the nonsdence major indicates 
the extent to which a single course adequately serves diverse students 

Enrolling an average of 33.5 students per section', earth Icience 
classes tend to be larger than other science sections. Student completion 
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rates ar^ comparable to other sciences, although fewer woinen tend to en- 
roll and complete earth sciences then average {the*.sample Included social 
sciences and biology, which enroll more women than the physical sciences). 

Data on the i nstruct ional .^de of the courses, obtained in the Cur^ 
riculum Study, suggest that although lecture courses predominate, the 
laboratory plays an important role ir>^earth sciences. Laboratory sections 
account for only four percent of total science laboratories, but they are 
Included in nearly one-quarter {22%) of the earth science classes. Labor- . 
atories are used in all the various disciplines considered^ although In 
geography they are mostly confined to map-related courses. Field exper- 
iences are often included In geology (25%) and to som^extent in astronomy 
v{15%) and oceanography and limnology (12%). 

Other-than-lecture class time is devo^^id. primari ly to class discussion 
(85% of ^ the respondents), viewing media (8ok) , and quizzes and examina- 
f tionsy (89%). As already indicated, fieldM:riRS (33%) are more likely to 
be Included i-n earth science courses than in-social or physical science 
cours'es. Of the media presentecSby this faculty group, 83 percent use 
' slides most heavily and nearly two-thirds make their own slides. Earth 
science facuU/ also report frequent use of films (83%), maps, charts, 
illustrations, and displays (87%), three-dimensional models (78%), over- 
head project<?r tr.ansparenc I6s (72%), scientific instruments (72%). 
Earth science ^instructors reiy heavily on textbook% (98%) and syllabi/ 
handouts (78%) for reading material.. This variety of instructional 
material represents an effort to impart information which may appeal to 
varied student learning approaches. ^ . 

Earth and space scientists in the two-year .col lege rely on the more 
traditional grading practice of ABCDF (87%), with a few using ABCD/no 
credit? (10%) rather than pass/fa i'i grad i ng schemes. Objective tests 
provide much of the basis for grade determination; 83 percent use this 
evaluation method for more than 25 percent of the cou/se grade. Earth 
science instructors use multiple response questions more than faculty 
In any other science discipline. In assessing student qompetencies , 
**acquai ntance with concepts of the discipline** (87%), ^'understandi ng 
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.the significance of certain works'* {67%), and "synthesizing course con-. 
tent"^^%)' are viewed as very Important, although t^he recall of specific 
Information was also considered very important by over half the respoit- 
dents. The data did not Indicate the^reclse balance between conceptual 
and specific knowledge that the Instructors wanted to transmit to their 
students, ' ♦ 

The Instructor goals reflect a general education focus, ftver half 
were concerned that their students achieve "qualities of mind tdfeful .for 
further education," an yndjerstanding of "the interrelation betw€fen sci- 
ence and society," and^-the abl lity to "relate scientific knowl€<dge to 
reaf world systems/' Goals involving gaining more technical expertise 
were not as oftefi selected as important. In line with the general edfl- 
cation, real world focus e«rth science instructors recoinmtjnd a variety 
of out-of-class activities, films, television programs, lectures, and 
• field trlps^ 

% ' \ ' 

Earth Science Faculty 

^ . ^ 

In addition to the items dealing with Instructional practices, 
questions in the Instructor Survey allov/ us to derive a proffle of Iwo- 
year college earth science instructors. This faculty Includes a rela- 
tively high percentage of individuals with doctorates {20%), who are 
mostly full-time (83%), and among the most experienced, two-year college 
teachers (4U h^ve taught for over 10 years). -They are. slightly more 
dissatisfied with textbooks and other reading niaterial than their science 
coVleagues, although virtually all of them had at least some say in the 
selection of the materials. Most of these Instructors have support 
services available to them» Including clerical services, media assistance, 
test scorers, and library and bibllonraphic assistance; yet, these 
services are not maximally wtillzed,' Indicating they may not be totally 
adequate. 

Earth science Instructors rank the need for students better prepared 
to handle course material and the availability of more media first 
(56.5%) as most important in course improvement. This Is followed by 
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InUr-jitor rded^o timf (4in.), professional development opportunities 
for instructors (30, 4t), and better 1 aboratory facllUies (30.45;). 
Coinhined wUh the faculty dissatisfaction with reading materials and 
support services, these items seem to Indicate ways^f more effectively 
dealimj with diverse student abilities, learning styles, and motivations. 
Thr ' oi u^T study indicates the attempts to cope with the multiple missions 
'*>t' thf> twovyoar coMego in course design. When this task Is combined with 
tht^ scientists' need to continually update their knowledge, the two-year 
cnlleqe eart^ and space scierce ^ns'cructor is faced with a fonnidable 
cha]l»M'(]e. * 

Rt7C0fWfendat ions 

If light of the findings of the Center's study the following recom- 
mefidatinns are made or reiterated for college administrators, curriculum 
plannnrs,^,ounsplors , researchers and pollcyniakers to support the faculty 
^.ourseoj/vAloper in addressing two-year college students' needs for 
eartn snatp science education. 

tyiif^'. of Students who enroll in earth sciences should be 
ident'tird courses designed concomitant with their aspirations and 

f.ir*hMr reso/jrrh on instructional materials suitable to differ- 
onf h-irMMKi anoroach^s and to students with academically deficient 

Sk i r 1 r:i»v»ded . 

' r-^'j-. I >c.^rioM of trap'ter courses, which tend to be technical, 
t»u*. i . t M ,1 . . and so»)ewhat abstract, should be supplanted by more non- 
\\ ipplifxj, and relevant courses for students not majoring in 
f • i-r^' -.odcf science discipline, such as interdisciplinary courses. 
■.»»r'.>oi< [Mihiishers need to produce materials consistent with 
J''* • • rives ^nd rompeteni i es . 

f.!r/'i ^(M' p srienre themes can he included in non-earth 
N« ■ njjr-.f^s u- tUo form o*' modules or short courses. 

'i.tf, * ci.wrs^s ran serve as c\ vehicle to present earth and 
■■ ' * \ (omnn^nty witerfst (nonrredit courses were 
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not considered in our study but must be considered In light of the growth 
of this *rf*(i in the cofiiriunity coHege. see Copeland, 1975). 

7. The factors that contribute to faculty meeting, the needs and 
objectives of two-year college students Include a combination of relevant 
preservice pedagogical tVaining; profesJiional development opportunities* 
and faculty initiative. The college administration can encourage the 
latter two items through offering faculty fellcwships, instructional 
development grants, ^umn^er pay* release time, or sabbatical time. 

8. The professional development of facul ty ^hould be promoted to 
keep them current about new developments in the field of biology. Dis- 
ciplinary assocnations can provide information, planning programs, and 
inform ins^'uctors abojt special events, new teaching ir^ethodologies, and 
training opportunities. A two-year college forum may be needed, but, 
neanwhile, other jjubl ications can continue to provide faculty with cur- ^ 
rent information, e.g., the Journal of Geological Educ ation, the Journal 
of Gjpography, and the Journal of Colle ge Science Teac hing. 

Recommendations such as those listed herf are often ignored because of 
fiscal constraints. Yet, the urgency of issues addressed by the earth and 
space sciences demands creative atteivpts to improve its offerings. Stud- 
ies, such as the one reported here, need to De replicated to keep earth 
science practitioners aware of the salient issues that need in-depth 
treatment. The Center's study can t>e judged successful if it stimulates 
new f Tforts by the tarth and spacR scientists to address ihe unique and 
chaDenqinq demands of the two-year college. 
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APPEHOIX A 



'Region I NORTHEAST 

Connecticut 

Greater Hartford 
+f1tchen . ^ 
Quinebaug 

Ha ssachMSetts 

• Bay Path 
.Bunker Hill ♦ 
Ht; Wachusett 

Jtelne 

University of Maine/ 
Augusta ^ - 

New Hampshire 

New Hampsblre Tech* 
White Pines 

New York 

Cayuga County 
Genbsee 

Hudson Valley * 
North Country 
f 

Vermont ,* 

Champlaln 
Vermont Col. of 
Norwich U. 

Region 2 MIDDLE STATES 

Delawe^^re. 

^Delawarr Tedh* & CXJ 
' Terry Xampus 
Goldey Beseem 



Maryland ^. 

Dundalk 
Hagerstown 
Harford 
Howard 
Villa Julie 

New Jersey , 
Atlantic 

Middlesex County ^ 

Pennsylvania ' 

• Allegheny County/Boyce^Campus 
Delaware County 
Harcwff 
Keystone 

Northampton County 
'Northeastern Christian 

West Virginia 

West Virginia Northern 
Potomac State 

Re^on 3 SOUTH . 

Alabama 

James Faulkner State 
John C. Calhoun State 
Lurleen B» Wallace State 
Northwest Alabama^at^ 

Arkansas 

Central Baptist 
Mississippi County 
Westark 

Flori da 

Brevard 
Edison 
Florida 
Palm ^ach 
Seminole 
Valencia 
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G eorgia 

Atlanta 
Balnbrfdge 

Clayton r ^ 

Floyd ^ 

Georgia Military 
Middle Georgia 
South Georgia ' 

Kentucky ^ ' 
Southeast 

Mississippi r 

Itawamba 
Mary Holmes 

Mississippi Gulf Coast/ 
Jefferson Davis Campus 
Pearl River 
Southwest Mississippi 
Wood 

-Worth Carolina 

' Chowan College 
Coastal Carolina 
Edgecombe Tech. 
Halifax City Tech. 
Cenoir . 
Richmond Tech. 
Roanoke-Chowan Tech. 
Wake Tech. 

South Carolina 

Greenville Tech. 
University of South Carolina/ 
Lancaster 

Tennessee 

Jackson State 
Martin 
Morris town 
Shelby State 

Texas 
Angelina 

Laniar University /Orange Branch 
• San Antonio 
Vernon Regional4^ 
Weatherford ^ ' 



Virginia 

Central Virginia 
Nor^ern Va./Alexandria 
New River 
Southern Semlniiry 
Tidewater 
Thomas Nelson 

Wytheville . , ; 

Region 4 hIDWEST 

r Illinois 

Central YMCA ^ . 
Danville 

Highland . - 

Kishwaukee - ^ ^ 

LincoJ^iana | 
.-^kton I 
Waubbnsee 

wmiam Ralney. Harper ! 

' Ism. ^ ^ 

Clinton 

Hawkiare Institute of Technology 

Indian Hills 

Iowa Lakes - 

Marshall town 

Southeastern 

Michigan 

Bay de Noc * 
Delta 

Kalamazoo Vallc^y 
Kirtland 
Monroe County 
Oakland 
Suomi 

Minnesota 
Austin 

North Hennepin 
Northland 

University of Minnesota Tech. 
wnimar 



Miss ouri 

St. Pau^s 
Three Rivers 
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Nebraska 

" Metropolitan Tech* 
Platte Tech. 

Ohio 

Edis'dn State 
, Loral ne County 
Northwest Tech. 
Shawnee State 

JSInclaIr 

University of Toledo 
Gonm. and Tech, 

Wisconsin 

District One Tech. * 
Lakeshdre Tech. ^ 
Milwaukee Are* Tech. ' 
University Center System/ 

Sheboygan 
Western Wisconsin Tech. 

Reslon 5 MOUNTAIN PUIW 

Colorado 
Arapahoe 

Commnlty College of Denver 
Auraria Campj^s 
• Morgan 
Northeastern 

Kansas 

Barton County ^ 

Central 

CoffeyvlUe 

Hess ton 

St. John's 

Montana 
Miles 

North Dakota 

, Nortli Dakota St. Sch. 
of Science 



Oklahoma 

.. Connors State 
Hillsdale Free Will Biptist 
Northern Oklahoma 
South Oklahoma City 
St. Gregory *$ 

South Dakota ^ 
Presentation ^ 

College of Eastern Utah' 
Utah Tech. 

l^yominq 

Central Wyoming 

RejJion 6 WESI " 

Alaska 
Ketchikan 

Arizona 

Cochise 
Pima 

C alifornia 

American River 

Butte 

Citrus 

College of San Mateo 
College of the Desert 
College of the Setiuoias 
Fresno City College 
Hartnell 
Lassen 

Los Angeles Pierce 

Mendoc4no 

Merced 

Mt. San Jacinto 
Saddleback 

San Bernardino Valley 
. San Diego Mesi. 
Santa Rosa 
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Nevada 

CUrk County . 

Oregon 

ChWketa . 
ntr Hood 
Umpqua 

Washington 

Grron River- 
Lower Coluff)6l4 
Peninsula 
South Seattle 



.vV. 
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APPENDIX B 



SEOGftAPHY - 

Includes courses and programs dealing with the study of the surfac* 
;pf the earth; it% division into 'continents and countries; and the, climate 
plants, animals—including humans, natui^^l resources, inhabitants* and 
industries of the various divisions. Categories include physical < cul- 
tural, economic, ^nd environmental geography as wejl as regional geo- 
.graphy on ^ny sca1e\ local to wprld.. Also Includes all courses in the 
currfculum such as cartographjr, photograwnetry, topographic mapping, and 
noncelestial navigation which consider the preparation or Interpretation 
of maps or aerial ^photographsf^ * . • • 

Introductory and GeneMl Geography 

World and Regtonal Geography 

Physical Geography. ^ ■ 

C^iltural Geography • 

Economi c*^ and Political Geography 

Environlnehtal Geography 
/ ' Cartography, Photogramnetry, and other Map-Related Courses 

" Other. Geography Hourses 

s . 

WITRODUCTORY AND GENERAL GEOGRAPHY 

The study of geography as ^ field combining significant ideas from physi- 
cal, cultural, and economic geography. Includes both introductory courses 
designed for general students and principles courses, .which Integrate 
topics from the various subdisciplines of geography for students majoring 
,^-in a social pr earth science or closely related field. 

WORLD AND REGIONAL GEOGRAPHY 

The study of various regions iocluding the -geographical environment, 
human activities, 'land use. patterns, resource appraisal and problems of 
physical, cultural, political and eco/iomic differences. Includes 
courses that study the whole world, a^major region of the. world, the 
United States, a region of the U.S., a state, a local region^ and the 
national parks. Courses are designed for students majoring in a social 
sp^ience, earth science, . or regional studies program, or students v^ho 
nave a special interest in the region. 
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MSJCAL GEOGRAPHY 

The study of the physical features of the earth, Includliig earth-sun 
•relations; maps; elements and controls of climate; landforms, erosion, 
.and deposition; water resources; vegetation associations; and soil types. 
Most courses are designed for majors in an earth science or sod'al sci- 
ence; however, many such courses are used by others to satisfy a general 
education requirement. • 5»c«.=.«.i 

CmjlM-JiEOGRj^ 

The study of the cultural elements of the earth including population 
distribution, settlement types and patterns, land and resource utilization, 
transportation and commerce. Major Subgroups are cultural and human 
geography but historical and oopulation geography are also included. Most 
courses are designed for majors 1n a social science or an earth science or 
..to satisfy a general education requirement. 

-iCJWOMj.C. AND _P.OL IT I CAL GEOGRAPHY 

The study of the p>"incipal world economic activities from a geographical 
viewpoint, including the national and International utilisation of natu-^al 
resources, manufacturing, trade, and transportation and related cultural . 
and natural factors. Also Includes the political view of geography. 
Most courses are designed for majors In a social science or business 
related field. ' 

FNViRONMENTAL GEOGRAPHY 

Study of the patterns and forms of maffkind's changing use of and adj'jst- 
ments to thp earth's environments. Also Includes urban and rural ge-- 
qr^phy; the Study of the sociological, psychological, and econuml- 
tor^s at work in urban or. rural places from a spatial, geographic oe- - 

The sti,.!-. and utilization of maps and chart^ including'tnt theory and 
funddwntO techniques of compilinq, delineating, anu reproducing carto- 
qrauhK comDonent<;, considering layout, design and symbolizaticn; a-id 
(.artoqrdphir drafting and lettering techniques using a variety of media 
rtnd matervls. Includes photogrammetry , the process of making maps or 
sca.e drawings by aerial or other photography, and topographic mapping, 
ftu. art o, ciraphicany r^resenting on a map the exact physical configur- 
ation of a place or region. Also includes the interpretation of maps, 
'prial p.hoto'^, topographic maos and similar materials and the use of 
■rvips ir navigation. Includes introductory courses in these fields and 
•ippf lali/ed courses for environmental science, forestry, civil engineer- 
inq. military science and related technology students. 
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O THER GEOGRAPH Y COURSES 

Includes courses not easily placed above, such as travel geography 
courses designed primarily for travel Industry students. Place name 
geography, and geographical analysis. 

GEOLOG Y 

Includes courses and programs dealing yith the history of earth and Its 
life, especially as recorded In rocks, and encompassing the structure, 
composition, origin, distribution and modification of materials upon and 
Within the earth* Also includes the application of chemical, physical, 
mathematical and engineering prli^ciples to the ex{)loration for and exr 
traction of economically Important minerals from the earth. Classifi- 
cation iftto the categor*ies is based on whether the course is general in ^ 
nature, regional or e'hvironmenta? in approach, physical or historical 
in emphasis, or is primarily concerned with a specific subdiscipl ine' of 
geology such as mineralogy, paleontology, t)r geomorphology. 

Introductory and General Geology 

Regional and Field Geology ^ 

Physical Geology \ 

Historical Geology 

Mineralogy 

Paleontolog.v 

Environmental Geology 

Geomorphology 

Other Geology Courses 

INTRODUCTORY AND GENERAL G EOLOGY . 

The study of geology as d field combining significant ideas from phys1cal\ 
and historical geology such as an introduction to the materials, struc- 
tures and processes (e^g*, vulcanism, earthquakes, erosion) at work on 
and within the earth as Indicated by the rock and fossil record. In- 
cludes introductory courses d'^signed for general or technology students 
as well as the principles courses, which integrate tooics from the 
various subdlscipl ines of geology, 

R^frlP.^^]" ANP- J.^^i D GEpL OGY 

The study of the physical and historical geology of a given geographical 
(e^n. California) or geological reunion (e,g, the Great Basin Province) 
including the geofnorohology and cipolooical record. Includes some locally 
oriented courses ^nd others dealing with national narks as well as field 
qeology courses. Courses are C'?neral]y designed for students with a 
specific interest in the su^^Je^-t or reqion, rather than to satisfy the 
science reouirenpnt for general education or meet a snecific requirement 
for a science or tpchnology major. 
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The study of materials and structures of .the earth, rocks and their min- 
eral composition; agents of erosion (rivers, winds, glaciers); and foixps 
of thange (volcanoes, earthquakes). May include, experience with minen.ls, 
rocks, earth -structures and topographic map Inte.^pr^tatlon." Host courses 
are designed for majors In geology or related fields; however, many slich 
courses are used by other students to satisfy a general education require- 
ment^ Includes physically oriented cowses designed for engineering, 
forestry, and techno l^ogy students. • 

HISJOIUCAL GEOLOGY . • ^ 

The study of the geologic history of 'the earth and its inhabitants as 
indicated by the rock and fossil record. May "include experience with 
fossil life, stratigraphy and sedimentation. Most courses are designed 
for najors in geology or related fields; however, some such courses are 
used by other students to satisfy a general education requirement, ' 

The study of inorganic substances (e.g. ores) and some of organic origin 
le.g. coal and petroleum) occurring naturally In the earth. Including 
their Dhysicdl pV^per ties (color, hardness, crystalline structure, etc) 
and thetr, chemical composition. May Include experience In location and* 
Identification or ore minerals and gemstones. Includes- courses designed 
for science and specific technjlogy majors as well as those designed for 
students wnh an avocational type Interest In rocks and minerals. Sci- 
ence and technology courses in -this category often have some combination 
of chomiscry, physics and geology prerequisites whereas the interest-' 
centered courses do not. ' t 

PALEONTOLOGY 

The study of the prehistoric forms of life through the study of plant 
and anirdl fossils incl'idinq the morphologic', systematic, and ecological 
aspects of invertebrate fossils and the uses of fossils 1» stratlaraohlc 
work. M ^ ^ 

^N.yj.QpNME:NTAL GEOCOGY 

The study of the interrelationships between geologic processes, earth 
materials and man including such -topics as ^jeologic hazards (land- 
slides, mudflows, earthquakes, etc.), environmental impact of mineral 
c^xtracMon, mineral resources, and geologic problems related to massive 
urbanization. 

GLMpRPHpLOGY 

The ejcamination of world land-forms and an analysis of their origins and 
nature, with emphasis on the processes relating to their development and 
on their e^nvi ronmental implications'. • 
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OTHER QEOLOGY COURSf S 

Includes cQurses, not easily placed above, such as gepphys.lcs, 
OTHER EARTH AND SPACE S CIENCES 

Includes courses and programs concerned with a descriptive study of the 
heavenly bodies* the atmosphere of the earjfi and the oceans and other 
natural bodies af water as well as Interdisciplinary studies Involving 
any combination of the discillhnes of astronomy, geography, geology* 
»neteor9l6gty» and oceanography. Also includes courses which emphasize 
the application of chemistry, physics, and mathematics to an under- 
standing of the heavenly bodies, the atmosphere and the oceans and 
technology courses closely related to those sciences. Categories in- 
clude astronofiv, meteorology and climatologyt oceanography and limnology 
plus an Interdisciplinary earth-space science grouping. 

Interdisciplinary Earth and Space Science 
Astronomy 

Meteorology and Climatclogy 
Oceanography and Limnology 

INTERDISCIPLINARY EARTH AND SPACE SCIEN CE .i,' 

The interdisciplinary study of materials, energy and resources In the 
areas of geology (the solid earth and its interior), meteorology and 
climatology (the atmosphere), oceanography and limnology (the^ hydro- 
sphere) ♦ geography (the environment of the earth in space and' time) and 
asti^nomy (the solar -system and other heavenly .bodies). Primarily in- 
cludes Introductory courses for nonscience majors wHh a wide variety, of 
combinations of the above disciplines found In the courses. 

ASTTONpMY 

The study of the heavenly bodies (fixed stars, satellites, planets and 
comets), their nature, distribution, magnitudes, motions, distances, 
periods of revolutions, ellipses, composition, etc. Includes both the 
descriptive type introductory courses for nonscience majors and courses 
concerned with the aoplication of the principles of physics, chemistry 
'and ma telematics tp the study of the heavenly bodies. Separate obser- 
vation and instrumentation courses" and celestial navigation courses are 
included, as are cosmology and extraterrestia"^ life courses. These 
irourses are intended prin^arily for nonscience .najors and students with 
strong interests in these areas but are not part of an astronomy major. 
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M£T10R0.L06t_AND CLIMATOLOGY . 

IS^J!*?^ °^ the earth's atinospherlc phenomena, Involving the analysis 
of weather variations and the regional distrlbutfons of Climates over 
the surface of the earth. Includes primarily introductory courses for 
nonscience majors although sonte soeciallzed aviation weather courses 
are inciudso. 

OCEANOGRAPHY AMD LIMNOLOGY ' 

. . — . — ^ 

oceanography) and bodies of fresh water (limnol- 
ogy) Including the chemical and physical properties and pre .esses of 
seawater and fresh water bodies and the water masses, circulation and 
measurement tech;i ques.- Includes both the- descriptive type Introductory 
nf"tKf\:?'" ?°?"^2'^'^^'"'* courses concerned with the application 
?L ^."^^ ^^^^l^^ °^ physics, chemistry ^nd mathematics to the study of 
i^Jn . ^^ Separate field and ins^trumentatlon courses and 

. technology courses are Included. Although some courSes Include. • 
.selected biological topics,, courses that are pnijarily marine biology 
fifocc ?^ series. These courses generally lack prerequisites 

unless they emphasize the application of scientific principles, field 
measurement and evaluation, or marine technology. 
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APPENDIX C 



Table CI 

Geography In the Two- Year Colleges, 1977-78 Academic Year 



Percent of 
Col leges 
Listing This 
Type Course 
in CaUloa 

{n»175) 



Percent of 
Colleges 
Listing This 
Type Course 
In Class^ 
Sche^le 



Percent 
of Total 
Geography 
Courses listed 
on Schedule 

(n-284) 



Percent of Total 
Geography 
Sections Listed 
on Schedule 
Lecture Laboratory 



Percent 
of This 
Type Course 
Having a 
Prerequisite 



Percent of Cou'^e* of This 
Type by Instructional Mode 



lec 
only 



lab 
only 



lec* 
lab 



Ice- 
field 



(n*699) 



{n«87) 



1. nn cniipqos (7<J% of sample) 11^ one o^ nwre geography courses In the college catalog, 
in toiipqfx^ of sample) list one or more geography courses In schedules of classes. 



oth'fer 



Central 


16 


1? 


7 


B 


0 


0 


100 










World 1 Rt|ioMl 


40 


30 


25 


21 


3 


16 


93 




1 


5 




Phyfttca? 




3? 


21 


37 


47 


7 


.77 


, 2 


15 


3 


3 


Cultural 


' 3^ 


?B 


18 


Iff 


2 


8 


94 




2 


2 


2 


f'oMth.al 


?4 


1? 


8 


5 


0 ' 


5 • 


100 










tnv i rnn!*i0r»r,» 1 




4 


2 


2 


0 


14 


57 






28 


14 


r. togiMpny , f^hotn- 
Other W<^r-9i''Ated 


?^ 


17 


16 


• 

a 


47 


51 


29 


2 


65 


4 








2 


2 


1 


0 


100 













Type of Couipse 



Percent of 
Colleges 
Listing This 
Type Course 
In Cata1o<^ 

(n«175) 



Table C2 

Geology In the Two^Year Colleges. 1977^78 Academic Year 



Percent of 
Colleges, 
Listing This 
Type Course 
In Class 
Schi3uTe 
• {n-175) 



Introductory anc 






Generfl 1 


20 


17 


Reqlon^l and Field 


14 


11 


Physical 


36- 


32 


historical 


' eg c 


22 


Mineralogy 


13 


7 


Paleontology 


6 


3 


Environmental 


& 


4 


neomorpholoQv 


3 


2 


Other/ 


2 


1 



Percent 
of Tot 11 
Geology 

Cours es listed 
on Scfiediile 

(n«217) 



18 
13 
32 
20 

8 

4 
1 

«1) 



Percent of Total 
Geology 

Sections Listed on 
Schedule 

Lecture Laboratory 
(n«473) (n»392) 



18 
10 
46 
15 
6 
2 
2 
2 

«1) 



. 16 
5 
52 
|7 
5 
1 
1 
2 

«1) 



Percent 
of This' 
type Course 
Having a 
Prerequisite 



Percent of Courses of This 
Type fty Instructional Mode 

lec lab lec 

only only lab 



lec- 



fleld 



86 colleges (49^ 
2. 76 colleges (431 



of sample) list one or more geology courso^ the college catalog 
o^^sanvle) list one or more geology, courses In the schedules of classes. 



lec-. 
lab- 
field 



22 


3^ 


8 


31 


10 


13 


35 


33 




20 


30 


17 


26 


19 


9 


36 


4 


' 30 


74 


16 


7 


35 


5 


37 


50 


22 




44 


\T 


17 


57 • 


38 






25 


38 


#50 


62 


12 




12 


12 


50 


33 




33 


33 




100 










IOC 



7.) 



DistHbution 
of the Sample 

Total Geology 

Introductory 
and General 

Regional and 
Field 

Physlcul 

Historical 

Mineralogy 

Paleontology 

{fnvironmental 

Geocnorphology 



175 
76 

30 

19 
56 
39 
12 
5 
7 
4 



11 
27.3 

18.2 



Table C3 

Percentage df T»»o-ye«r Colleges Offering Geology, 
by Region, Size, and Control in 1977-1978 



Region 

Jtorth- Middle Mid- Mountain 

east States South West Plains West 



9.0 



21 
23.8 



23.8 
9.5 



54 38 
29.6 >34.2 



1.9 
20,4 
11.1 
1.9 
1.9 



13^2 
26.3 
18.4 
2.6. 
2.6 
5.3 



23 
43.5 



11.1 10.5 26.1 



4.3 
17.4 
21.7 
8,7 
4,3 



28 
85.7 

35.7 

53.6 
85.7 
57.1 
28.6 
7.1 
14.3 
, 10.7 



Small 
<1499 



Size, 

MRdiwi 
1500-/499 



Large 
>7500 



72 
23.6 



4.2 
15.3 
16.7 
2.8 
1.4 

1.4 



78 
46.2 



8.3 11.5 



15.4 

28.2 
15.4 
2.6 
2.6 
l.p 



25 
88.0 

28.0 

44.0 
80.0 
68.0 
28.0 

8.0 
24.0 

8.0 



Control 
Public^ Private 



147 
49.0 

17.0 

14.3 

35.0 
^3.1 
8.8 
4.1 
17.0 
13.6 



28 
7.1 



7.1 



Table C4 

Percentage of Two-Year Colleges Offering Geography in 1977-1978 
by Region, Size* and Control 





■ H 


Ncrth- 
east 


Middle 
States 


i 

Region 

Mid- 
South West 


Mountain 
Plains West 


Size • 

Small Medium 
<1499 1500-7499 


Large 
>750b 


Control 
Public Private 


Dlstrlhutlon 


























of the Sample 
Total 

Geography 


175 
113 

1 


11 


21 

57.1 


'54 
57.4 


38 
60.5 


23 
65 2 


28 

OJ . 0 


AC. Q 


78 

■ 

61 .5 


76.0 


147 
66.7 ^ 


28 
25.0 


Introductory 
























and General 


12 


9.1 


-- 


24.1 


18.4 


8.7 




1 J« 7 


15.4 ■ 


12.0 


16.3 


10.7 


World and 


























Regional 


30 




42.9 
23.8 


16.7 
18.5 


31.6 
36.8 


8.7 
4.3 


57.1 
78.6 


15.3 
15.3 


34.6 
32.1 


bo.O 
64.0 


u 1 . w 
35.4 


7 i 
/. \p 


Cultural 
Economic and 






ID n 
ly.u 


16.7 


21.1 


•17.4 


64.3 


13.9 


21.8 


56.0 


29.9 


3.6 


Political 


12 




19.0 


7.4 


15.8 


4.3 


17.9 


1.4 


15.4 


28.0 


1-2.2 




Envlronfliental 


4' 








2.6 




17.9 




2.6 


16.0 


4.1 




Cartography » 
























Photogranitietn 


























a Other Map- 


























Related 


17 




4.8 . 


13.0 


'2.6 


30.4 


39.3 


12.5 


14.1 


20.0 


19.0 




Other 

> 


7 


9.1 


4.8 








7.1 


1.4 


2.6 


8.0 


2.0 


3.6 
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Center for thel^dy of Community Colleges 

INSTRUCTOR SURVEY 



Your'college is participatihg in a nationwide study Conducted by the Center for the Study of Com- 
munity Colleges under a grant from the National Science Foundation. The study is concerned with 
the ro!e of the sciences and technologies in two-year colleges— curriculum, instructional practices 
and course activities. 

The survey asks questions about one of your classes offered last fall. The information gathered will 
•help inform groups making policy affecting the sciences. All information gathered is treated as 
confidential and at no time will your answers be singled out. Our concern is with aggregate instruc- 
* tional practices as discerned in a national sample. 

» We recognize that the survey is time-consuming and we appreciate you) efforts in completing it. 
Thank you very much. 



la. Your college's class scihedule Indicated that in Fall, 1977 you were teaching: 



(Course) - "-^a (Section) ^ 

If this class was assigned to a different instructor, please return this survey to your campus facilitator 
to give to the person who taught this class. 

—T \ T— — 

If the class was not taught » please give us the reason why, and then return the uncompleted 
survey form in the accompanying envelope* 

Class was not taught because: (explain briefly) L..^- 



Please answer the questions in relation to the specified class. 

2* Approximately how many students were initially enrolled in this class? Males ^^^^ 

Fei^ales ^7.1^ 



3. Approxhnatety how many students completed this 
course and received grades? (Do not include 
withdrawals or incompletes*) 



Males 
Females 



V 



20*22 
23-25 



4. Check fS£2i of the IttoM b«low illuit you btltovt pre|^Iy diKHbet this courM: 



a. Ptrallel or equivalent to a lov/er division college level bourse ' 
at tn»isfer .institutions' ^ . 

b. Designed for transfer students majoring in one of the natural 
resources -fields <e.g, agricuhuiw, forestiy ) or an allied health 
iield(«.g.. nursing, dental hy|iene. etc.) . . » . . . 

c. Designed, for transfer students majoring in one of the physical 
or biological sciences, engineering, mathematics, or the health 
sciences (c.g., pre-medicine. pre^entistry) 

d. Designed for transfer students majoring in a non-science area 

e. Designed for occupational students in an allied health area . 

f . Designed for occupational students in a science technology or 
engineering technology area 



g. Designed as a high school make up Or remfedial course 



h. Designed ac a general education course for non-transfer and non- 
occupational students . . >• 



i. Designed for further education or personal upgrading of adult 
students . . ! . . 

• • • • • 

j. Other (please specify): - , 



5a. Instructors may desire mam qualities for their students. Please select the one quality in the foUowJna list of four 
that you most wanted your students to achieve In the specified course. — . 



1 ) Understand /appreciate interrelationships of science and 
technology with society . . . ' 



. . . 

2) Be able to understand scientific research literate 

3 ) Apply principles learned in course to solve qualitative arTd/of 
quantitative problems * 
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4 ) Develop proficiency in laboratory method&'/nd techniques of 
the discipline* J 



b.bf the four qualities listed below, which cotf did you most want your studenta to achieve? 

/ 1 ) Relate knowledge acquired in class \q real world systems 
and problems ........ 



28 



2) Understand the {Principles, concepts^andtefminologyof the discipline 

3) Develop appreciation/understanding of scientific methqd . . 

4) Gain "hands-on" or field experience in applied practice Q] < 

c. And from this list, which one did you most want your students to achieve In the specified class. 

J ) Learn to use tools'of research in the sciences .* q i 

2 ) Gain qualities of mind useful in further education □ 2 

3) Understand self . 

4) Develop the ability to think critically 



2d 
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6a. Were there prerequisite requirements for this ONtrae? 
b. IF YES: Which of the following wert required? (CHECK AS MANY AS APPLY) . 

. 1) Prior course in the same discipline taken in high school □ 1 
' J 2) Prior course in any science taken in high school 

3) Prior course in mathematics taken in high school □ 3 
4 > Declared science or technology major . . . [j* 

5 ) Achieved a specified score on entrance examination . □ * 

6) Oihttr (please specify)- q6 

. 7v 



Yes □ 1 No □ 2 

\ 
\ 

. . college Q ^ 
. . college □ » 
. . college □ 9 
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7. Over the tntlrt Urm, what pt retiit«g* of dm ttme to devoted to each of the followings 

a» Your own lectures » • • . •—-4^ 

bt Gueet Icictttrere . . • ^ . . . ^.^-..^ 

* /c. Student verbal presentations ♦ 

d. Class discussion . . . • . . 0 . , , . . 

e. Viewing and/or listening to film or taped media .... 

f. Simulation/gaming v . • . • . ]. 

V i 

g. Quizzes/examinations ........ f ... . 

h. Field trips ..f. ... . 

i. Lecture/demonstration experiments 

j. ^Laboratory experiments by students 

Laborator>* practical examinations and quizzes . 

1. Other (please specify): ^ J_1L- . 



Pless^i adil^peifceniages to make 
sure tttcy Mgre«wlth total 



M/33 
S4/SS 

36/39 

42/43 
44/4$ 
46/47 
46/49 

50/61 
6a/S3 

64/5S 



TOTAL: 



100 % 



8. How frequently were each of the following instructional media used in this class? 

Also check last Ijox if you or any nember of your faculty developed 

any of the designated media for tl is course 1: , 



m 
n 

* o. 



^ Frequently 

« ^ used 

Films ' . Q 1 

Single concept film loops - , Q ^ 

Filmstrips □ ^ 

Slides . ; ^ n^-^ 

Audiotapc/slide/film combinations . ... . . . [3^ 

Overhead projected transparencies . . . . . , . 

Audiotapes, cassettes, records Q ^ 

Videotapes , . > . , . 

Television (broadcast /closed circuit) Q ^ 

Maps, charts, illuntrations, displays n ^ 

Three dimensional models . ' [1 ^ 

Scientific instruments Q ^ 

Natural preserved or living specimens .• Q ^ 

Lecture or demonstration experiments 

involving chemical reagents or physical apparatus . . Q ^ 

Other fp/^a5^ specify): — — □ ^ 



OccastonaUy 
used 



Never 
used 

□ 3 

□ 3 

□ 3 



Developed * 
byielfor 
other faculty 
mcnibcr 




69 
70 



f « ^ Wbith off tht f olkiwliif mattrteU w«rt used 
USED, PLEASE ANSWER ITEMS A^D. 



IntldtcllL!? 



CH£CK ||gACH TYPE USED. THEN, FOR EACH TYPE 



A* 



Cfctck 

Itatcrtoto 

Uaed 



How 
many 

total 
wert 
itudtnts 
required 
to read? 



□ Textbooks 



□ Laboratory 
s materials 
and work- 
books 



□ Collections 
readings . 



□ Reference 
^ books 



□ Journal 
5 and/or 
magazine 
articles . 



□ Problem 
^ books 



□ Other 

* (please 
specify) 



13-1$ 



19-21 



How satlafied were you 
with theie materials? 



Would Definitely 

like to intend 

Well* change changing 

satisfied them v thenx 



31-33 



37-39 



□ Newspapers 

6 * ^3 4S 



. □ Syllabi 
^ and 
handout 
materials 



49-51 



55 57 



6163 



16 

□ 



22 



28 

i 

34 



40 
46 



56 

□ ' 



64 



□ 



□ 



a' 



□ 



Did you 
prepare 
thew 

nuterlali? 



Yes No 



17 



23 



29 

35 



65 



, 1. 



If . 



41 
47 



S3 

59 



How much My did you htvtjji 
the MtoetlcMi of thoM nuitcrUilt? 



Selected 

them but i 
had to Was 
verify member of 
with a a group Someone 
chain>erson that • <else 

Total oradm<n' selected' selected 

say istrator ..them them 



» 18 



24 



30 
36 



42 
46 



□ 



54 

60 



□ 2 03 



□3 ' 



□ 



□ 



□ 



% 
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10. Please Indicate the cmphMU giveii to each of the foUowini itudaat acttvltiM te 4hU clau. 



Coiliited25H 



Not tawhided InchkM but 

ladeteimlBtaif. eouatedlese wrmtin 

- \% thaa2SH tiwrd 

toward graiie ' frad* 

a. Papers written outside of class . . . . t . 

b. Papers written in class ** 

. c. -tjuick-score/objcciive tests/exams . ... . ' □* ** 

d. Essay tests/exatns . ^ 

c. Field reports > . . 

' f. Oral recitations 

. g. Workbook completion . . , . {J^ 

h. Regular class attendance - ^ , U]^ 

i. Participation in class discussions □ ^ \ □ 2 □ 3 .. 

/}. Individual discussioiisi\ with instructor ... * s \ 

k. Research reports .• • □ ^ ' -^'n? - ' * " 



K. Kesearcn reports .• • LJ LJ - LJ^"**;! 

/ 1. Non-written projects ........ ' ? 

Homework . .' ' • • , -O*^ \ 



n. Laboratory reports , ' \ 

o Laboratory unknowns and/or practical . 
exams (quantitative and qualitative) • • • 

p. Problem sets . ............ ^ ,.\ , 

q. Other (please specify): -. □ ^ " □ * / □ ^ 

/ • , 

■11. Examinations or quizzes given to studenU may ask thepi to demonstrate various abilities. Please Indicate the 
importance of each of these ablUties in the tesU you gave In this course. (CHECI^ ONE BOX FOR EACH ITEM) 

Very . Somewhat ^ Not 
S ' Important Important Important 

a. Mastery of a skill f • • • D"" ] ' 



J 



b. Acquaintance with concepts of the dirolpllne . □ ^ □ ^ □ 



c. 



Recall of specific information ^ □ ^ □ ^ 



* d. Understanding the significance of certain - ' 

works, eventsb phenomena, and.experftnents . □ ^ □ ^ ^Ul^ 
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Ability to synthesize course content • • . • □ 



f . Relationship of concepts to student's own values □ ^ □ ^ □ ^ 

f;. Other (please specify): , 

12. What was the relative emphasis given to each type of question in written quizzes and examinations? 
(PLEASE RESPOND BY CHECKING ONE OF THE THREE BOXES FOR MCH ITEM.) 

a. Multiple response (including multiple 



c\ Essay 

d. Solution of mathematical type problems 
where the work must be shown . . 

c. Construction of graphs., diagrams, 
chtJniicaKtype equations, etc. 

f. Derivation of a mathematical relationship 

g. Other (please specify): « 



Frequently 
used 


Seldom 


Never « 
used 




• 






22 


■ n\ 




a' 


^ 2> 


• w ^ 






24 








25 








26 








27 








26 



13. What grading practice did you employ in thit clait? 



ABCDF .... 




ABCD/No credit . 




ABC/No credit 




Pass/Fail . • 




Pass/No credit 




No grades issued . 


• 


Other 





(please specify) 



14. For each of the foUowIng oul-of<iass activities, please indicate If attendance was required. 
, recommended or neither. 

Attendance Attendance Neither 

required for recommended but required nor 
course credit not required recommended 









pa 










t. Field t» tpv !u iiidvisrtria! plant.s. research 


D' 






il. Television ptcgrams . . 








Museums/exhibits ''zoos/arborctums . . . . 








{. Volunteer ^.ct vice on an environmental project 












a' 




h. Field tiips to natural formation or 




w . 




1. Volunteer service on education/ 








i TuU)iiiig 




□ 2 




k Oxhvx -plfase specify): - _ - 









i5a Was this class conducted as an Interdisciplinary course? 



Yes 
No 



h. U VKS. Which other disciplines were involved?. 



{please specify) 



16. Were instructor* fiom other disciplines involved 



. . HI course plannin^:.^ 
. , in tf'am teaching? . 
. . in oflei ing guest lectures? 



YES 



NO 
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17a. Wh^ch of these types of Msistimce ]wci« ftvalkble to you last term? CHECK AS MANY AS APPLY. 

b. Which did you utilize? CHECK AS MANY AS APi>LY. ! 

a. . . bb.- 

Atttitance wu 
•vaUable to me 

In the following 



areas Utilized 

a. Clerical help , / . . ^ . . □ ^ 

b. Test-scoring facilities 

c Tutors □3 Q 3 

d. Readers / 

e. Paraprofessional aides/instructional assistants , . . . S 

f. Media production facilities/assistance 

g. Library/ bibliographical assistance [2^ 

h. Laboratoi7 assistants 

i.'^ Other (please specify): . . / □ ^ □ » 

^ • ■ . 

18. Ah hough this course may have been very effect Ive* what would it take to have made it better? 
CHECK AS MANY AS APPLY, 

a. Morp freedom to choose materials Q ^ ^9 

b. More interaction with colleagues or administrators 

c. Less interference from colleagues or administrators 

d. Larger class (more students) \ , : . 

e. Smaller class . : Qs 

f. More reader/paraprofessional aides - D ^ 

g. Mure clerical assistance « 

h. Availability of more media or instructional materials . [j ? 

i. Stric ter prerequisites for admission to class □ ^ 

j. Fewer or no prerequisites for admission to class □ ^ 

k. Changed course description [32 

L Instruc tor release lime to develop course and/ 

or material □ 3 > 

m. Ditlcrcnt goals and objectives ' . . Q ^ 

n. Prok'ssional development opportunities for instructors 

(). Better laboratory ''acilitics Q ^ 

p Stuflents better prepared to handle course requirements Q ^ 

q Other (plca<ic specify): . _ ... . . 
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Now, juft^a few ijtueitlons about you . . 

19. How ^a^y years have you taught In any 
two-year college? i 



20. At this college are you considered to be a: 



a. Less 'thah one year . . q i 

b. 1*2 years / \ . 

c. 3-4 years , , , ^ . , Q 3 

d. 5*10 years . • •* • D ^ 

c. 1 1 -20 years ^\ ps 

f . Over 20 years Q 6 

a. Full-time faculty member . . . . • , . ^ ' 

b. Part-time faculty member , 

c. Department or division chairperson : \ \ □ 3 

d. Administrator . . . ,^ q 4 

e. Oiher (please specify): 

' — ^ ^~ . \ 
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21a, Are you currently employed In a research or industrial position directly related 

td the discipline of this course'' . ' * - 

* ^ . - Yesn ' .53 

bj IF YES: For how many years? *T 54. 

% 

c }i Previous! V you had been employed in a related industry or research organization, please indicate the ^ 

number of years: .. . ... • se ^7 

c 

22. What is the highest degree vou presently hold? a. Bachelor's ... * p • sa' 

b. Master s ^ * 

c. Doctorate ' . , . . Q ^ - 



IMPORTANT INSTRUCTIONS 

Tliank \ou tot taki?i|.' the time to complete this suney. Please seal the completed questionnaire in the envelope 
whi^h js iuidresscd to the project facilitalo^^^n your campus and return it to that person. After collecting the forms 
from all participants, the facilitator will forward the sealed envelopes to the Center. 

Uc af^preoate \iHii prompt attention and participation in this important survey for the National Science Foundation. 



Arthur M Cohen Florence B. Brawcr 

Principal Investigator Research Director 
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